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Abstract	
 ﾠ
The	
 ﾠ crisis	
 ﾠ has	
 ﾠ exposed	
 ﾠ the	
 ﾠ failure	
 ﾠ of	
 ﾠ economic	
 ﾠ models	
 ﾠ to	
 ﾠ deal	
 ﾠ sensibly	
 ﾠ with	
 ﾠ
endogenously	
 ﾠgenerated	
 ﾠcrises	
 ﾠpropagating	
 ﾠfrom	
 ﾠthe	
 ﾠfinancial	
 ﾠsectors	
 ﾠto	
 ﾠthe	
 ﾠreal	
 ﾠ
economy,	
 ﾠand	
 ﾠback	
 ﾠagain.	
 ﾠThe	
 ﾠgoal	
 ﾠof	
 ﾠthis	
 ﾠpaper	
 ﾠis	
 ﾠto	
 ﾠreview	
 ﾠthe	
 ﾠmethod	
 ﾠof	
 ﾠstock	
 ﾠ
flow	
 ﾠconsistent	
 ﾠmodeling	
 ﾠto	
 ﾠhighlight	
 ﾠareas	
 ﾠin	
 ﾠwhich	
 ﾠit	
 ﾠis	
 ﾠdeficient.	
 ﾠI	
 ﾠargue	
 ﾠthere	
 ﾠ
is	
 ﾠa	
 ﾠfruitful	
 ﾠresearch	
 ﾠagenda	
 ﾠin	
 ﾠshoring	
 ﾠup	
 ﾠthese	
 ﾠdeficiencies.	
 ﾠThe	
 ﾠobjective	
 ﾠof	
 ﾠ
stock	
 ﾠflow	
 ﾠmodeling	
 ﾠshould	
 ﾠbe	
 ﾠthe	
 ﾠability	
 ﾠto	
 ﾠpractically	
 ﾠmodel	
 ﾠunstable	
 ﾠmacro-ﾭ‐
economies,	
 ﾠand	
 ﾠin	
 ﾠparticular	
 ﾠtheir	
 ﾠinteractions	
 ﾠwith	
 ﾠthe	
 ﾠfinancial	
 ﾠsector.	
 ﾠThese	
 ﾠ
models	
 ﾠ should	
 ﾠ provide	
 ﾠ ‘Words	
 ﾠ to	
 ﾠ the	
 ﾠ Wise’,	
 ﾠ and	
 ﾠ until	
 ﾠ they	
 ﾠ do,	
 ﾠ they	
 ﾠ are	
 ﾠ just	
 ﾠ
thought	
 ﾠexperiments.	
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 ﾠ
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 ﾠ	
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 ﾠ
Sir	
 ﾠWilliam	
 ﾠPetty	
 ﾠamassed	
 ﾠa	
 ﾠfortune	
 ﾠdispossessing	
 ﾠIrish	
 ﾠlandowners	
 ﾠduring	
 ﾠthe	
 ﾠ
Cromwellian	
 ﾠinvasion	
 ﾠin	
 ﾠthe	
 ﾠ1650s.	
 ﾠAs	
 ﾠthe	
 ﾠauthor	
 ﾠof	
 ﾠthe	
 ﾠ‘Down	
 ﾠSurvey’	
 ﾠpublished	
 ﾠ
in	
 ﾠ1656,	
 ﾠPetty	
 ﾠwas	
 ﾠable	
 ﾠto	
 ﾠmarshal	
 ﾠmore	
 ﾠthan	
 ﾠ1000	
 ﾠcartographic	
 ﾠassistants	
 ﾠto	
 ﾠ
map	
 ﾠout	
 ﾠ22	
 ﾠof	
 ﾠIreland’s	
 ﾠ32	
 ﾠcounties,	
 ﾠso	
 ﾠthat	
 ﾠCromwell’s	
 ﾠsoldiers	
 ﾠcould	
 ﾠbe	
 ﾠpaid	
 ﾠin	
 ﾠ
dispossessed	
 ﾠIrish	
 ﾠlands	
 ﾠand	
 ﾠdebentures	
 ﾠrather	
 ﾠthan	
 ﾠEnglish	
 ﾠcoin.	
 ﾠ	
 ﾠ
Petty’s	
 ﾠexperience	
 ﾠof	
 ﾠcollection	
 ﾠand	
 ﾠaggregation	
 ﾠof	
 ﾠstatistical	
 ﾠdata	
 ﾠdid	
 ﾠnot	
 ﾠ
end	
 ﾠthere.	
 ﾠJohn	
 ﾠGraunt	
 ﾠproduced	
 ﾠthe	
 ﾠfirst	
 ﾠpiece	
 ﾠof	
 ﾠmedical	
 ﾠstatistics	
 ﾠin	
 ﾠEngland	
 ﾠin	
 ﾠ
1662	
 ﾠwith	
 ﾠPetty’s	
 ﾠhelp.	
 ﾠGraunt’s	
 ﾠNatural	
 ﾠand	
 ﾠPolitical	
 ﾠObservations	
 ﾠupon	
 ﾠthe	
 ﾠBills	
 ﾠ
of	
 ﾠ Mortality	
 ﾠ was	
 ﾠ an	
 ﾠ aggregation	
 ﾠ of	
 ﾠ mortality	
 ﾠ bills	
 ﾠ by	
 ﾠ district	
 ﾠ in	
 ﾠ London,	
 ﾠ and	
 ﾠ
helped	
 ﾠPetty	
 ﾠto	
 ﾠestimate	
 ﾠthe	
 ﾠpopulation	
 ﾠof	
 ﾠEngland	
 ﾠat	
 ﾠ6	
 ﾠmillion	
 ﾠpeople	
 ﾠin	
 ﾠthe	
 ﾠ
1660s	
 ﾠ by	
 ﾠ counting	
 ﾠ chimney	
 ﾠ pots,	
 ﾠ estimating	
 ﾠ the	
 ﾠ average	
 ﾠ number	
 ﾠ of	
 ﾠ people	
 ﾠ
around	
 ﾠeach	
 ﾠhearth,	
 ﾠand	
 ﾠextrapolating	
 ﾠto	
 ﾠthe	
 ﾠwhole	
 ﾠof	
 ﾠthe	
 ﾠnation.	
 ﾠFrom	
 ﾠthis	
 ﾠback	
 ﾠ
of	
 ﾠthe	
 ﾠenvelope	
 ﾠcalculation,	
 ﾠPetty	
 ﾠcalculated	
 ﾠthe	
 ﾠannual	
 ﾠincome	
 ﾠof	
 ﾠEngland,	
 ﾠit’s	
 ﾠ
expenditure,	
 ﾠshowed	
 ﾠfor	
 ﾠthe	
 ﾠfirst	
 ﾠtime	
 ﾠthey	
 ﾠwere	
 ﾠequal,	
 ﾠdescribed	
 ﾠthe	
 ﾠrelation	
 ﾠ
between	
 ﾠthe	
 ﾠstock	
 ﾠof	
 ﾠwealth	
 ﾠand	
 ﾠthe	
 ﾠflow	
 ﾠof	
 ﾠincome	
 ﾠfor	
 ﾠtaxation	
 ﾠpurposes,	
 ﾠand	
 ﾠ
derived	
 ﾠthe	
 ﾠimportant	
 ﾠrelation	
 ﾠbetween	
 ﾠthe	
 ﾠstock	
 ﾠof	
 ﾠmoney	
 ﾠand	
 ﾠthe	
 ﾠprice	
 ﾠlevel.	
 ﾠ
Petty’s	
 ﾠ Verbum	
 ﾠ Sapienti,	
 ﾠ (Word	
 ﾠ to	
 ﾠ the	
 ﾠ Wise),	
 ﾠ written	
 ﾠ in	
 ﾠ 1664	
 ﾠ but	
 ﾠ
published	
 ﾠ posthumously	
 ﾠ in	
 ﾠ 1691,	
 ﾠ was	
 ﾠ tacked	
 ﾠ on	
 ﾠ to	
 ﾠ his	
 ﾠ Political	
 ﾠ Anatomy	
 ﾠ of	
 ﾠ
Ireland	
 ﾠ(Petty,	
 ﾠ1769,	
 ﾠquoted	
 ﾠin	
 ﾠMurphy,	
 ﾠ2009	
 ﾠand	
 ﾠStraus,	
 ﾠ1954).	
 ﾠ	
 ﾠ
In	
 ﾠ 19	
 ﾠ paragraphs	
 ﾠ Petty	
 ﾠ establishes	
 ﾠ the	
 ﾠ basic	
 ﾠ principles	
 ﾠ of	
 ﾠ
macroeconomics	
 ﾠ we	
 ﾠ teach	
 ﾠ today,	
 ﾠ including	
 ﾠ the	
 ﾠ notion	
 ﾠ that	
 ﾠ a	
 ﾠ set	
 ﾠ of	
 ﾠ national	
 ﾠ
accounts	
 ﾠshould	
 ﾠform	
 ﾠthe	
 ﾠbasis	
 ﾠfor	
 ﾠa	
 ﾠrational	
 ﾠsystem	
 ﾠof	
 ﾠtaxation.	
 ﾠ	
 ﾠ
The	
 ﾠobject	
 ﾠof	
 ﾠstudy	
 ﾠfor	
 ﾠPetty	
 ﾠwas	
 ﾠa	
 ﾠstatistical	
 ﾠaggregation	
 ﾠof	
 ﾠthe	
 ﾠindividual	
 ﾠ
behaviors	
 ﾠof	
 ﾠmany	
 ﾠclasses	
 ﾠof	
 ﾠeconomic	
 ﾠactors.	
 ﾠThanks	
 ﾠto	
 ﾠhis	
 ﾠIrish	
 ﾠadventures,	
 ﾠ
Petty	
 ﾠwas	
 ﾠa	
 ﾠrentier	
 ﾠ(he	
 ﾠowed	
 ﾠlarge	
 ﾠtracts	
 ﾠof	
 ﾠMeath,	
 ﾠKerry,	
 ﾠand	
 ﾠLimerick),	
 ﾠand	
 ﾠ
sought	
 ﾠin	
 ﾠhis	
 ﾠwritings	
 ﾠto	
 ﾠfree	
 ﾠhimself	
 ﾠand	
 ﾠthose	
 ﾠlike	
 ﾠhim	
 ﾠfrom	
 ﾠwhat	
 ﾠhe	
 ﾠsaw	
 ﾠas	
 ﾠ
excessive	
 ﾠtaxation	
 ﾠby	
 ﾠthe	
 ﾠgovernment.	
 ﾠPetty’s	
 ﾠsolution	
 ﾠwas	
 ﾠto	
 ﾠtax	
 ﾠother	
 ﾠclasses	
 ﾠof	
 ﾠ
worker,	
 ﾠ and	
 ﾠ to	
 ﾠ provide	
 ﾠ public	
 ﾠ works—including	
 ﾠ pyramid	
 ﾠ building—for	
 ﾠ those	
 ﾠ
unemployed.	
 ﾠThe	
 ﾠmain	
 ﾠobject	
 ﾠof	
 ﾠPetty’s	
 ﾠanalysis	
 ﾠwas	
 ﾠa	
 ﾠsystematic	
 ﾠand	
 ﾠdetailed	
 ﾠ
empirical	
 ﾠdescription	
 ﾠof	
 ﾠthe	
 ﾠfunctioning	
 ﾠof	
 ﾠthe	
 ﾠeconomy,	
 ﾠas	
 ﾠhe	
 ﾠfelt	
 ﾠit	
 ﾠapplied	
 ﾠto	
 ﾠ
him.	
 ﾠ	
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 ﾠ
Petty’s	
 ﾠVerbum	
 ﾠSapienti	
 ﾠis	
 ﾠnot	
 ﾠknown	
 ﾠgenerally	
 ﾠas	
 ﾠthe	
 ﾠfounding	
 ﾠdocument	
 ﾠ
of	
 ﾠ modern	
 ﾠ macroeconomics,	
 ﾠ which	
 ﾠ is	
 ﾠ a	
 ﾠ shame.	
 ﾠ The	
 ﾠ Verbum	
 ﾠSapienti	
 ﾠ is	
 ﾠ today	
 ﾠ
acknowledged	
 ﾠin	
 ﾠfootnotes	
 ﾠand	
 ﾠin	
 ﾠsubordinate	
 ﾠclauses	
 ﾠof	
 ﾠsentences	
 ﾠdevoted	
 ﾠto	
 ﾠ
the	
 ﾠdevelopment	
 ﾠof	
 ﾠmacroeconomics—the	
 ﾠaverage	
 ﾠauthor	
 ﾠgenerally	
 ﾠwants	
 ﾠto	
 ﾠget	
 ﾠ
onto	
 ﾠ Marshall	
 ﾠ and	
 ﾠ Keynes	
 ﾠ as	
 ﾠ quickly	
 ﾠ as	
 ﾠ possible	
 ﾠ without	
 ﾠ losing	
 ﾠ the	
 ﾠ reader’s	
 ﾠ
interest—and	
 ﾠto	
 ﾠbe	
 ﾠfair	
 ﾠthe	
 ﾠVerbum	
 ﾠSapienti	
 ﾠwas	
 ﾠhidden	
 ﾠamongst	
 ﾠsome	
 ﾠof	
 ﾠPetty’s	
 ﾠ
lesser	
 ﾠwritings	
 ﾠfor	
 ﾠquite	
 ﾠsome	
 ﾠtime.	
 ﾠBut	
 ﾠthese	
 ﾠaccidents	
 ﾠof	
 ﾠhistory	
 ﾠdo	
 ﾠnot	
 ﾠalter	
 ﾠ
the	
 ﾠdocument’s	
 ﾠimportance,	
 ﾠnor	
 ﾠdo	
 ﾠthey	
 ﾠblunt	
 ﾠthe	
 ﾠlessons	
 ﾠthis	
 ﾠprescient	
 ﾠlittle	
 ﾠ
document	
 ﾠhas	
 ﾠfor	
 ﾠus	
 ﾠnow,	
 ﾠmore	
 ﾠthan	
 ﾠ300	
 ﾠyears	
 ﾠlater.	
 ﾠ	
 ﾠ
The	
 ﾠcore	
 ﾠof	
 ﾠmacroeconomics	
 ﾠis	
 ﾠthe	
 ﾠempirical	
 ﾠand	
 ﾠstatistical	
 ﾠdescription	
 ﾠof	
 ﾠ
the	
 ﾠbehavior	
 ﾠof	
 ﾠaggregations	
 ﾠof	
 ﾠeconomic	
 ﾠactors.	
 ﾠThe	
 ﾠgoal	
 ﾠof	
 ﾠpolicy—the	
 ﾠword	
 ﾠto	
 ﾠ
the	
 ﾠ wise—is	
 ﾠ to	
 ﾠ allow	
 ﾠ the	
 ﾠ most	
 ﾠ spending,	
 ﾠ the	
 ﾠ most	
 ﾠ income,	
 ﾠ and	
 ﾠ the	
 ﾠ most	
 ﾠ
expenditure,	
 ﾠto	
 ﾠenrich	
 ﾠsociety	
 ﾠif	
 ﾠnot	
 ﾠthe	
 ﾠlargest	
 ﾠnumber	
 ﾠof	
 ﾠpeople	
 ﾠin	
 ﾠsociety.	
 ﾠ	
 ﾠ
The	
 ﾠ primals	
 ﾠ of	
 ﾠ any	
 ﾠ modern	
 ﾠ textbook	
 ﾠ are	
 ﾠ all	
 ﾠ there	
 ﾠ within	
 ﾠ the	
 ﾠ Verbum:	
 ﾠ
population,	
 ﾠ expenditure,	
 ﾠ income,	
 ﾠ the	
 ﾠ multiplier	
 ﾠ effect,	
 ﾠ the	
 ﾠ general	
 ﾠ balance	
 ﾠ of	
 ﾠ
trade,	
 ﾠ saving,	
 ﾠ investment,	
 ﾠ the	
 ﾠ role	
 ﾠ of	
 ﾠ government,	
 ﾠ the	
 ﾠ effects	
 ﾠ of	
 ﾠ exports	
 ﾠ and	
 ﾠ
imports,	
 ﾠand	
 ﾠthe	
 ﾠproper	
 ﾠuse	
 ﾠof	
 ﾠpublic	
 ﾠfunds,	
 ﾠall	
 ﾠcombined	
 ﾠrationally	
 ﾠto	
 ﾠtry	
 ﾠto	
 ﾠ
ensure	
 ﾠ the	
 ﾠ correct	
 ﾠ policies	
 ﾠ are	
 ﾠ chosen	
 ﾠ given	
 ﾠ the	
 ﾠ prevailing	
 ﾠ economic	
 ﾠ and	
 ﾠ
political	
 ﾠ conditions.	
 ﾠ 	
 ﾠ Petty	
 ﾠ championed	
 ﾠ a	
 ﾠ balance	
 ﾠ sheet	
 ﾠ approach	
 ﾠ to	
 ﾠ
macroeconomic	
 ﾠmodeling	
 ﾠbacked	
 ﾠwith	
 ﾠempirical	
 ﾠmeasurement	
 ﾠwhich	
 ﾠhe	
 ﾠcalled	
 ﾠ
Political	
 ﾠArithmetick—today’s	
 ﾠeconometrics.	
 ﾠ
The	
 ﾠfirst	
 ﾠsix	
 ﾠpages	
 ﾠof	
 ﾠthe	
 ﾠVerbum	
 ﾠpresent	
 ﾠa	
 ﾠbalance	
 ﾠsheet	
 ﾠapproach	
 ﾠto	
 ﾠthe	
 ﾠ
study	
 ﾠof	
 ﾠnational	
 ﾠincome	
 ﾠand	
 ﾠexpenditure.	
 ﾠWriting	
 ﾠnearly	
 ﾠ300	
 ﾠyears	
 ﾠlater	
 ﾠMinsky	
 ﾠ
(1975,	
 ﾠp.	
 ﾠ118)	
 ﾠobserved	
 ﾠthat	
 ﾠ“an	
 ﾠultimate	
 ﾠreality	
 ﾠin	
 ﾠa	
 ﾠcapitalist	
 ﾠeconomy	
 ﾠis	
 ﾠthe	
 ﾠ
set	
 ﾠof	
 ﾠinterrelated	
 ﾠbalance	
 ﾠsheets	
 ﾠamong	
 ﾠthe	
 ﾠvarious	
 ﾠunits,	
 ﾠso	
 ﾠthat	
 ﾠone	
 ﾠway	
 ﾠevery	
 ﾠ
economic	
 ﾠunit	
 ﾠcan	
 ﾠbe	
 ﾠcharacterized	
 ﾠis	
 ﾠby	
 ﾠits	
 ﾠportfolio:	
 ﾠthe	
 ﾠset	
 ﾠof	
 ﾠtangible	
 ﾠand	
 ﾠ
financial	
 ﾠassets	
 ﾠit	
 ﾠowns	
 ﾠand	
 ﾠthe	
 ﾠfinancial	
 ﾠliabilities	
 ﾠon	
 ﾠwhich	
 ﾠit	
 ﾠowes”.	
 ﾠ	
 ﾠ
When	
 ﾠlooking	
 ﾠat	
 ﾠbalance	
 ﾠsheet	
 ﾠdescriptions	
 ﾠof	
 ﾠthe	
 ﾠmacro	
 ﾠeconomy,	
 ﾠwe	
 ﾠare	
 ﾠ
therefore	
 ﾠ in	
 ﾠ good	
 ﾠ company.	
 ﾠ The	
 ﾠ stock	
 ﾠ flow	
 ﾠ consistent	
 ﾠ approach	
 ﾠ to	
 ﾠ
macroeconomic	
 ﾠmodeling	
 ﾠdeveloped	
 ﾠby	
 ﾠCopeland,	
 ﾠStone,	
 ﾠTobin,	
 ﾠCripps,	
 ﾠLavoie,	
 ﾠ
and	
 ﾠabove	
 ﾠall	
 ﾠby	
 ﾠWynne	
 ﾠGodley	
 ﾠessentially	
 ﾠemphasizes	
 ﾠthe	
 ﾠsame	
 ﾠconnections	
 ﾠas	
 ﾠ
Petty	
 ﾠ(Godley	
 ﾠand	
 ﾠLavoie,	
 ﾠ2007,	
 ﾠchapter	
 ﾠ2).	
 ﾠ	
 ﾠ	
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 ﾠ
In	
 ﾠthe	
 ﾠmodern	
 ﾠstock	
 ﾠflow	
 ﾠtreatment,	
 ﾠwe	
 ﾠhave	
 ﾠthe	
 ﾠemphasis	
 ﾠon	
 ﾠstatistical	
 ﾠ
aggregates,	
 ﾠon	
 ﾠinterrelationships,	
 ﾠand	
 ﾠobviously,	
 ﾠon	
 ﾠstocks	
 ﾠand	
 ﾠflows	
 ﾠbetween	
 ﾠ
these	
 ﾠaggregates.	
 ﾠIn	
 ﾠparticular,	
 ﾠrunning	
 ﾠright	
 ﾠthrough	
 ﾠPetty	
 ﾠand	
 ﾠlater	
 ﾠthrough	
 ﾠ
Richard	
 ﾠCantillon	
 ﾠand	
 ﾠFrancois	
 ﾠQuesnay	
 ﾠis	
 ﾠthe	
 ﾠnotion	
 ﾠthat	
 ﾠfinance	
 ﾠis	
 ﾠrequired	
 ﾠfor	
 ﾠ
the	
 ﾠ sustained	
 ﾠ evolution	
 ﾠ of	
 ﾠ the	
 ﾠ fortunes	
 ﾠ of	
 ﾠ the	
 ﾠ nation,	
 ﾠ and	
 ﾠ that	
 ﾠ finance	
 ﾠ as	
 ﾠ an	
 ﾠ
activity	
 ﾠis	
 ﾠinherently	
 ﾠunstable.	
 ﾠThe	
 ﾠsources	
 ﾠof	
 ﾠinstability	
 ﾠare	
 ﾠthe	
 ﾠcredit	
 ﾠmoney	
 ﾠ
creation	
 ﾠprocess,	
 ﾠand	
 ﾠthe	
 ﾠchanges	
 ﾠin	
 ﾠfortunes	
 ﾠof	
 ﾠthe	
 ﾠinvestor	
 ﾠrelative	
 ﾠto	
 ﾠtheir	
 ﾠ
environment.	
 ﾠIt	
 ﾠis	
 ﾠthe	
 ﾠinvestor,	
 ﾠwho	
 ﾠbuys	
 ﾠat	
 ﾠa	
 ﾠknown	
 ﾠprice	
 ﾠand	
 ﾠto	
 ﾠsell	
 ﾠat	
 ﾠan	
 ﾠ
unknown	
 ﾠprice	
 ﾠthat	
 ﾠgenerates	
 ﾠmuch	
 ﾠof	
 ﾠthe	
 ﾠcycling	
 ﾠin	
 ﾠmacroeconomic	
 ﾠsystems.	
 ﾠ
The	
 ﾠcrucial	
 ﾠelement	
 ﾠof	
 ﾠfeedback	
 ﾠis	
 ﾠalso	
 ﾠapparent:	
 ﾠwithin	
 ﾠa	
 ﾠrecursive	
 ﾠsystem,	
 ﾠthe	
 ﾠ
possibility	
 ﾠof	
 ﾠnegative	
 ﾠand	
 ﾠpositive	
 ﾠfeedback	
 ﾠloops	
 ﾠof	
 ﾠvarious	
 ﾠtypes—balancing	
 ﾠ
loops,	
 ﾠ amplifying	
 ﾠ loops,	
 ﾠ dampening	
 ﾠ loops—allows	
 ﾠ the	
 ﾠ system	
 ﾠ to	
 ﾠ cycle	
 ﾠ and	
 ﾠ
change	
 ﾠeven	
 ﾠfurther.	
 ﾠ	
 ﾠ
In	
 ﾠthis	
 ﾠpaper	
 ﾠI’ll	
 ﾠfirst	
 ﾠreview	
 ﾠsome	
 ﾠbasics	
 ﾠof	
 ﾠstock	
 ﾠflow	
 ﾠmodeling.	
 ﾠThen	
 ﾠI’d	
 ﾠ
like	
 ﾠto	
 ﾠpresent	
 ﾠthree	
 ﾠimportant	
 ﾠareas	
 ﾠI	
 ﾠthink	
 ﾠstock	
 ﾠflow	
 ﾠconsistent	
 ﾠmodels	
 ﾠcan	
 ﾠ
work	
 ﾠon	
 ﾠto	
 ﾠdevelop	
 ﾠas	
 ﾠtools	
 ﾠto	
 ﾠproduce	
 ﾠwords	
 ﾠto	
 ﾠthe	
 ﾠwise.	
 ﾠFirst,	
 ﾠI’d	
 ﾠlike	
 ﾠto	
 ﾠdiscuss	
 ﾠ
their	
 ﾠ inherent	
 ﾠ complicatedness.	
 ﾠ (Here	
 ﾠ I’m	
 ﾠ deliberately	
 ﾠ not	
 ﾠ using	
 ﾠ the	
 ﾠ word	
 ﾠ
complexity,	
 ﾠ for	
 ﾠ reasons	
 ﾠ that	
 ﾠ will	
 ﾠ become	
 ﾠ apparent	
 ﾠ later).	
 ﾠ Second,	
 ﾠ I	
 ﾠ think	
 ﾠ the	
 ﾠ
nature	
 ﾠ of	
 ﾠ expectation	
 ﾠ formation	
 ﾠ amongst	
 ﾠ economic	
 ﾠ actors	
 ﾠ within	
 ﾠ stock	
 ﾠ flow	
 ﾠ
consistent	
 ﾠ models	
 ﾠ should	
 ﾠ take	
 ﾠ more	
 ﾠ account	
 ﾠ of	
 ﾠ advances	
 ﾠ in	
 ﾠ behavioral,	
 ﾠ
experimental,	
 ﾠand	
 ﾠcomputational	
 ﾠeconomics,	
 ﾠto	
 ﾠprovide	
 ﾠmore	
 ﾠrealistic	
 ﾠlayers	
 ﾠfor	
 ﾠ
the	
 ﾠsectors	
 ﾠmost	
 ﾠstock	
 ﾠflow	
 ﾠmodels	
 ﾠare	
 ﾠbuilt	
 ﾠout	
 ﾠof.	
 ﾠThird,	
 ﾠthe	
 ﾠrole	
 ﾠempirical	
 ﾠdata	
 ﾠ
plays	
 ﾠwithin	
 ﾠthese	
 ﾠmodels	
 ﾠneeds	
 ﾠto	
 ﾠbe	
 ﾠaltered.	
 ﾠI’m	
 ﾠnot	
 ﾠadvocating	
 ﾠa	
 ﾠcalibration	
 ﾠ
approach	
 ﾠ to	
 ﾠ this	
 ﾠ type	
 ﾠ of	
 ﾠ modeling,	
 ﾠ but	
 ﾠ rather	
 ﾠ an	
 ﾠ estimation	
 ﾠ approach,	
 ﾠ
understanding	
 ﾠthe	
 ﾠlimitations	
 ﾠof	
 ﾠmacroeconomic	
 ﾠdata	
 ﾠgathering,	
 ﾠeven	
 ﾠin	
 ﾠ2011.	
 ﾠ	
 ﾠ
	
 ﾠ
Of	
 ﾠflows	
 ﾠand	
 ﾠstocks	
 ﾠand	
 ﾠstocks	
 ﾠand	
 ﾠflows	
 ﾠ
	
 ﾠ
Stock	
 ﾠflow	
 ﾠmodeling	
 ﾠemphasizes	
 ﾠthe	
 ﾠconnections	
 ﾠbetween	
 ﾠclasses	
 ﾠ(or	
 ﾠsectors)	
 ﾠof	
 ﾠ
economic	
 ﾠagents.	
 ﾠThese	
 ﾠmodels	
 ﾠdo	
 ﾠnot	
 ﾠhave	
 ﾠa	
 ﾠrepresentative	
 ﾠagent	
 ﾠmaximizing	
 ﾠ
away	
 ﾠ in	
 ﾠ a	
 ﾠ corner	
 ﾠ somewhere.	
 ﾠ The	
 ﾠ economy	
 ﾠ is	
 ﾠ treated	
 ﾠ as	
 ﾠ a	
 ﾠ set	
 ﾠ of	
 ﾠ sectors	
 ﾠ
interacting	
 ﾠwith	
 ﾠone	
 ﾠanother,	
 ﾠfor	
 ﾠexample:	
 ﾠhouseholds,	
 ﾠfirms,	
 ﾠprivate	
 ﾠbanks,	
 ﾠthe	
 ﾠ
central	
 ﾠbank,	
 ﾠand	
 ﾠthe	
 ﾠrest	
 ﾠof	
 ﾠthe	
 ﾠworld.	
 ﾠExactly	
 ﾠas	
 ﾠin	
 ﾠPetty	
 ﾠand	
 ﾠCantillon,	
 ﾠthe	
 ﾠ	
 ﾠ 5	
 ﾠ
households	
 ﾠbuy	
 ﾠfrom	
 ﾠfirms;	
 ﾠthe	
 ﾠfirms	
 ﾠsell	
 ﾠto	
 ﾠthe	
 ﾠhouseholds,	
 ﾠnetting	
 ﾠout	
 ﾠto	
 ﾠzero	
 ﾠ
at	
 ﾠany	
 ﾠmoment	
 ﾠin	
 ﾠtime.	
 ﾠThe	
 ﾠsectors	
 ﾠare	
 ﾠtied	
 ﾠtogether	
 ﾠwithin	
 ﾠa	
 ﾠbalance	
 ﾠsheet	
 ﾠfor	
 ﾠ
the	
 ﾠeconomy,	
 ﾠand	
 ﾠtheir	
 ﾠtransactions	
 ﾠrecorded	
 ﾠwithin	
 ﾠtransactions	
 ﾠflow	
 ﾠmatrices	
 ﾠ
and	
 ﾠrevaluation	
 ﾠmatrices	
 ﾠfor	
 ﾠcapital	
 ﾠgains.	
 ﾠ	
 ﾠ
Every	
 ﾠ flow	
 ﾠ and	
 ﾠ every	
 ﾠ stock	
 ﾠ variable	
 ﾠ is	
 ﾠ logically	
 ﾠ integrated	
 ﾠ into	
 ﾠ the	
 ﾠ
accounting	
 ﾠso	
 ﾠthat	
 ﾠthe	
 ﾠvalue	
 ﾠof	
 ﾠany	
 ﾠone	
 ﾠitem	
 ﾠis	
 ﾠimplied	
 ﾠby	
 ﾠthe	
 ﾠvalues	
 ﾠof	
 ﾠall	
 ﾠthe	
 ﾠ
others	
 ﾠ taken	
 ﾠ together;	
 ﾠ in	
 ﾠ other	
 ﾠ words	
 ﾠ the	
 ﾠ system	
 ﾠ of	
 ﾠ accounts	
 ﾠ is	
 ﾠ stock-ﾭ‐flow	
 ﾠ
consistent2.	
 ﾠ
The	
 ﾠmodel	
 ﾠis	
 ﾠactually	
 ﾠwritten	
 ﾠout	
 ﾠas	
 ﾠhundreds	
 ﾠof	
 ﾠbalancing	
 ﾠand	
 ﾠidentity	
 ﾠ
equations,	
 ﾠ with,	
 ﾠ for	
 ﾠ example,	
 ﾠ the	
 ﾠ amount	
 ﾠ of	
 ﾠ consumption,	
 ﾠ C,	
 ﾠ demanded	
 ﾠ by	
 ﾠ
households	
 ﾠCd	
 ﾠequal	
 ﾠto	
 ﾠthe	
 ﾠamount	
 ﾠof	
 ﾠconsumption	
 ﾠsupplied	
 ﾠby	
 ﾠfirms,	
 ﾠCs.	
 ﾠSo	
 ﾠit	
 ﾠ
goes	
 ﾠfor	
 ﾠwage	
 ﾠbills,	
 ﾠinvestment	
 ﾠin	
 ﾠcapital	
 ﾠgoods,	
 ﾠbonds	
 ﾠissued	
 ﾠby	
 ﾠbanks	
 ﾠto	
 ﾠfirms	
 ﾠ
and	
 ﾠhouseholds	
 ﾠrespectively,	
 ﾠand	
 ﾠso	
 ﾠon.	
 ﾠ	
 ﾠ
Next	
 ﾠ come	
 ﾠ the	
 ﾠ behavioral	
 ﾠ equations.	
 ﾠ Here	
 ﾠ we	
 ﾠ care	
 ﾠ about	
 ﾠ how	
 ﾠ much	
 ﾠ
consumption	
 ﾠ will	
 ﾠ increase	
 ﾠ when	
 ﾠ disposable	
 ﾠ income	
 ﾠ increases,	
 ﾠ and	
 ﾠ what	
 ﾠ
proportion	
 ﾠof	
 ﾠthe	
 ﾠincrease	
 ﾠin	
 ﾠconsumption	
 ﾠwill	
 ﾠcome	
 ﾠfrom	
 ﾠcurrent	
 ﾠincome,	
 ﾠand	
 ﾠ
how	
 ﾠmuch	
 ﾠfrom	
 ﾠpast	
 ﾠwealth.	
 ﾠ	
 ﾠ
The	
 ﾠ models	
 ﾠ can	
 ﾠ normally	
 ﾠ be	
 ﾠ solved	
 ﾠ for	
 ﾠ their	
 ﾠ steady	
 ﾠ state,	
 ﾠ and	
 ﾠ the	
 ﾠ
behavior	
 ﾠ of	
 ﾠ the	
 ﾠ entire	
 ﾠ system	
 ﾠ can	
 ﾠ be	
 ﾠ simulated.	
 ﾠ Choosing	
 ﾠ stock-ﾭ‐flow	
 ﾠ norms,	
 ﾠ
which	
 ﾠmust	
 ﾠbe	
 ﾠstable,	
 ﾠis	
 ﾠa	
 ﾠserious	
 ﾠconcern	
 ﾠat	
 ﾠthis	
 ﾠstage—the	
 ﾠmodels	
 ﾠrequire	
 ﾠ
attention	
 ﾠto	
 ﾠtheir	
 ﾠinitial	
 ﾠconditions	
 ﾠthat	
 ﾠmust	
 ﾠgive	
 ﾠany	
 ﾠmodeler	
 ﾠcause	
 ﾠfor	
 ﾠconcern.	
 ﾠ	
 ﾠ
The	
 ﾠsimulated	
 ﾠsystem	
 ﾠis	
 ﾠthen	
 ﾠshocked,	
 ﾠvia	
 ﾠa	
 ﾠdrop	
 ﾠin	
 ﾠinvestment,	
 ﾠsay,	
 ﾠor	
 ﾠa	
 ﾠ
change	
 ﾠin	
 ﾠwages,	
 ﾠor	
 ﾠa	
 ﾠchange	
 ﾠin	
 ﾠinflation,	
 ﾠand	
 ﾠthe	
 ﾠbehavior	
 ﾠof	
 ﾠthe	
 ﾠsystem	
 ﾠcan	
 ﾠbe	
 ﾠ
analyzed	
 ﾠand	
 ﾠdiscussed.	
 ﾠ	
 ﾠStock	
 ﾠflow	
 ﾠconsistent	
 ﾠmodels	
 ﾠcan	
 ﾠalso	
 ﾠnaturally	
 ﾠmodel	
 ﾠ
the	
 ﾠdistinction	
 ﾠbetween	
 ﾠwage	
 ﾠearners	
 ﾠand	
 ﾠthe	
 ﾠrecipients	
 ﾠof	
 ﾠcapital	
 ﾠincome	
 ﾠ(van	
 ﾠ
Treek,	
 ﾠ2009),	
 ﾠfinancial	
 ﾠimbalances	
 ﾠ(Godley	
 ﾠand	
 ﾠLavoie,	
 ﾠ2006),	
 ﾠcontagion	
 ﾠeffects,	
 ﾠ
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2	
 ﾠGodley	
 ﾠand	
 ﾠCripps	
 ﾠ(1983,	
 ﾠpage	
 ﾠ18)	
 ﾠmake	
 ﾠa	
 ﾠplay	
 ﾠfor	
 ﾠan	
 ﾠanalogy	
 ﾠwith	
 ﾠWignerian	
 ﾠ
invariance	
 ﾠprinciples	
 ﾠusing	
 ﾠthe	
 ﾠprinciple	
 ﾠof	
 ﾠquadruple	
 ﾠaccounting:	
 ﾠ“[T]he	
 ﾠfact	
 ﾠ
that	
 ﾠmoney	
 ﾠstocks	
 ﾠand	
 ﾠflows	
 ﾠmust	
 ﾠsatisfy	
 ﾠaccounting	
 ﾠidentities	
 ﾠin	
 ﾠindividual	
 ﾠ
budgets	
 ﾠand	
 ﾠin	
 ﾠan	
 ﾠeconomy	
 ﾠas	
 ﾠa	
 ﾠwhole	
 ﾠprovides	
 ﾠa	
 ﾠfundamental	
 ﾠlaw	
 ﾠof	
 ﾠ
macroeconomics	
 ﾠanalogous	
 ﾠto	
 ﾠthe	
 ﾠprinciple	
 ﾠof	
 ﾠconservation	
 ﾠof	
 ﾠenergy	
 ﾠin	
 ﾠ
physics”.	
 ﾠI	
 ﾠpersonally	
 ﾠfeel	
 ﾠthis	
 ﾠclaim	
 ﾠis	
 ﾠa	
 ﾠbit	
 ﾠstrong,	
 ﾠbut	
 ﾠthe	
 ﾠmotivation	
 ﾠis	
 ﾠclear.	
 ﾠ
	
 ﾠ	
 ﾠ	
 ﾠ 6	
 ﾠ
(Khalil	
 ﾠ and	
 ﾠ Kinsella,	
 ﾠ 2011)	
 ﾠ and	
 ﾠ as	
 ﾠ well	
 ﾠ as	
 ﾠ income	
 ﾠ distribution	
 ﾠ effects	
 ﾠ (Dos	
 ﾠ
Santos,	
 ﾠ2005).	
 ﾠ
Every	
 ﾠmodeling	
 ﾠchoice	
 ﾠhas	
 ﾠpositives	
 ﾠand	
 ﾠnegatives.	
 ﾠOn	
 ﾠthe	
 ﾠpositive	
 ﾠside,	
 ﾠ
stock	
 ﾠ flow	
 ﾠ models	
 ﾠ capture	
 ﾠ several	
 ﾠ important	
 ﾠ Keynesian	
 ﾠ and	
 ﾠ post-ﾭ‐Keynesian	
 ﾠ
insights.	
 ﾠThey	
 ﾠare	
 ﾠmonetary	
 ﾠeconomies	
 ﾠthat	
 ﾠevolve	
 ﾠin	
 ﾠhistorical	
 ﾠtime;	
 ﾠthere	
 ﾠis	
 ﾠno	
 ﾠ
representative	
 ﾠagent	
 ﾠor	
 ﾠproduction	
 ﾠfunction	
 ﾠ(there	
 ﾠis	
 ﾠa	
 ﾠproduction	
 ﾠfunction,	
 ﾠit’s	
 ﾠ
not	
 ﾠ explicit),	
 ﾠ households	
 ﾠ and	
 ﾠ firms	
 ﾠ are	
 ﾠ assumed	
 ﾠ to	
 ﾠ have	
 ﾠ a	
 ﾠ crude	
 ﾠ procedural	
 ﾠ
rationality,	
 ﾠ in	
 ﾠ that	
 ﾠ they	
 ﾠ don’t	
 ﾠ really	
 ﾠ form	
 ﾠ expectations	
 ﾠ about	
 ﾠ the	
 ﾠ future	
 ﾠ in	
 ﾠ a	
 ﾠ
rational	
 ﾠmanner,	
 ﾠrelying	
 ﾠon	
 ﾠpast	
 ﾠtrends	
 ﾠto	
 ﾠguide	
 ﾠfuture	
 ﾠperformance.	
 ﾠIt	
 ﾠis	
 ﾠnatural	
 ﾠ
to	
 ﾠmodel	
 ﾠthe	
 ﾠincome	
 ﾠdistribution	
 ﾠwithin	
 ﾠthese	
 ﾠmodels.	
 ﾠThe	
 ﾠflows	
 ﾠbetween	
 ﾠeach	
 ﾠ
part	
 ﾠof	
 ﾠthe	
 ﾠmodel	
 ﾠcan	
 ﾠbe	
 ﾠtraced	
 ﾠout	
 ﾠexplicitly.	
 ﾠThe	
 ﾠability	
 ﾠto	
 ﾠmodel	
 ﾠflows	
 ﾠinto	
 ﾠand	
 ﾠ
out	
 ﾠof	
 ﾠfinancial	
 ﾠsectors	
 ﾠlike	
 ﾠbanks	
 ﾠand	
 ﾠcentral	
 ﾠbanks,	
 ﾠand	
 ﾠexplicitly	
 ﾠsee	
 ﾠthe	
 ﾠeffects	
 ﾠ
across	
 ﾠthe	
 ﾠmacro-ﾭ‐economy	
 ﾠof	
 ﾠa	
 ﾠchange	
 ﾠin	
 ﾠinterbank	
 ﾠlending,	
 ﾠsay,	
 ﾠthat	
 ﾠleads	
 ﾠto	
 ﾠa	
 ﾠ
credit	
 ﾠcrunch	
 ﾠ(Khalil	
 ﾠand	
 ﾠKinsella,	
 ﾠ2011),	
 ﾠis	
 ﾠfor	
 ﾠme	
 ﾠthe	
 ﾠmain	
 ﾠbenefit	
 ﾠof	
 ﾠstock	
 ﾠflow	
 ﾠ
modeling.	
 ﾠIn	
 ﾠfact,	
 ﾠthe	
 ﾠonly	
 ﾠlimit	
 ﾠto	
 ﾠthe	
 ﾠinclusion	
 ﾠof	
 ﾠeconomic	
 ﾠvariables	
 ﾠof	
 ﾠinterest	
 ﾠ
is	
 ﾠthe	
 ﾠtime,	
 ﾠpatience,	
 ﾠand	
 ﾠsanity	
 ﾠof	
 ﾠthe	
 ﾠindividual	
 ﾠmodeler.	
 ﾠThere	
 ﾠis,	
 ﾠmore	
 ﾠor	
 ﾠless,	
 ﾠ
unlimited	
 ﾠscope	
 ﾠto	
 ﾠmodel	
 ﾠthe	
 ﾠmacro-ﾭ‐economy	
 ﾠusing	
 ﾠthis	
 ﾠframework.	
 ﾠ	
 ﾠ
On	
 ﾠthe	
 ﾠnegative	
 ﾠside,	
 ﾠso	
 ﾠfar	
 ﾠmost	
 ﾠof	
 ﾠthese	
 ﾠmodels,	
 ﾠwith	
 ﾠthe	
 ﾠhonorable	
 ﾠ
exception	
 ﾠof	
 ﾠthe	
 ﾠLevy	
 ﾠmodel	
 ﾠrun	
 ﾠby	
 ﾠthe	
 ﾠLevy	
 ﾠInstitute	
 ﾠat	
 ﾠBard	
 ﾠCollege,	
 ﾠhave	
 ﾠnext	
 ﾠ
to	
 ﾠ no	
 ﾠ grounding	
 ﾠ in	
 ﾠ empirical	
 ﾠ macroeconomics.	
 ﾠ The	
 ﾠ models	
 ﾠ are	
 ﾠ explicitly	
 ﾠ
designed	
 ﾠas	
 ﾠtools	
 ﾠfor	
 ﾠthought	
 ﾠexperiments	
 ﾠrather	
 ﾠthan	
 ﾠpractical	
 ﾠtools	
 ﾠto	
 ﾠguide	
 ﾠ
policy,	
 ﾠto	
 ﾠgive	
 ﾠWords	
 ﾠto	
 ﾠthe	
 ﾠWise,	
 ﾠwhich	
 ﾠis	
 ﾠwhy	
 ﾠwhen	
 ﾠrecent	
 ﾠNobel	
 ﾠLaureate	
 ﾠ
Chris	
 ﾠSims	
 ﾠaddressed	
 ﾠthe	
 ﾠlast	
 ﾠINET	
 ﾠconference,	
 ﾠhe	
 ﾠwas	
 ﾠable	
 ﾠto	
 ﾠsay	
 ﾠthat	
 ﾠthere	
 ﾠwas	
 ﾠ
no	
 ﾠcredible	
 ﾠalternative	
 ﾠto	
 ﾠdynamic	
 ﾠstochastic	
 ﾠgeneral	
 ﾠequilibrium	
 ﾠmodeling	
 ﾠto	
 ﾠ
guide	
 ﾠ central	
 ﾠ banks	
 ﾠ through	
 ﾠ the	
 ﾠ crisis.	
 ﾠ The	
 ﾠ major	
 ﾠ proponent	
 ﾠ of	
 ﾠ stock	
 ﾠ flow	
 ﾠ
modeling,	
 ﾠWynne	
 ﾠGodley,	
 ﾠin	
 ﾠhis	
 ﾠtreatise	
 ﾠon	
 ﾠthe	
 ﾠsubject	
 ﾠwith	
 ﾠMarc	
 ﾠLavoie	
 ﾠwrote	
 ﾠ
that	
 ﾠ simulating	
 ﾠ macro-ﾭ‐economies	
 ﾠ in	
 ﾠ layers	
 ﾠ of	
 ﾠ increasing	
 ﾠ complicatedness	
 ﾠ
allowed	
 ﾠ one	
 ﾠ to	
 ﾠ “build	
 ﾠ up	
 ﾠ knowledge,	
 ﾠ or	
 ﾠ ‘informed	
 ﾠ intuition’,	
 ﾠ as	
 ﾠ to	
 ﾠ the	
 ﾠ way	
 ﾠ
monetary	
 ﾠeconomies	
 ﾠmust	
 ﾠand	
 ﾠdo	
 ﾠfunction”	
 ﾠ(Godley	
 ﾠand	
 ﾠLavoie,	
 ﾠ2007,	
 ﾠpg.	
 ﾠ9).	
 ﾠ
There	
 ﾠis	
 ﾠmuch	
 ﾠto	
 ﾠbe	
 ﾠsaid	
 ﾠfor	
 ﾠinformed	
 ﾠintuition	
 ﾠat	
 ﾠthe	
 ﾠpersonal	
 ﾠlevel.	
 ﾠBut	
 ﾠat	
 ﾠthe	
 ﾠ
level	
 ﾠ of	
 ﾠ policy	
 ﾠ formation	
 ﾠ and	
 ﾠ evaluation,	
 ﾠ we	
 ﾠ need	
 ﾠ to	
 ﾠ return	
 ﾠ to	
 ﾠ where	
 ﾠ Petty	
 ﾠ
started	
 ﾠ in	
 ﾠ the	
 ﾠ Verbum	
 ﾠ Sapienti—estimation	
 ﾠ and	
 ﾠ extrapolation	
 ﾠ based	
 ﾠ on	
 ﾠ	
 ﾠ 7	
 ﾠ
aggregate	
 ﾠstatistics	
 ﾠgenerated	
 ﾠby	
 ﾠthe	
 ﾠeconomy	
 ﾠand	
 ﾠcollected	
 ﾠthrough	
 ﾠthe	
 ﾠnational	
 ﾠ
accounts.	
 ﾠIn	
 ﾠshort,	
 ﾠwe	
 ﾠneed	
 ﾠto	
 ﾠestimate	
 ﾠthese	
 ﾠthings.	
 ﾠ
The	
 ﾠestimation	
 ﾠof	
 ﾠstock	
 ﾠflow	
 ﾠconsistent	
 ﾠmodels	
 ﾠis	
 ﾠin	
 ﾠits	
 ﾠinfancy,	
 ﾠand	
 ﾠthere	
 ﾠ
are	
 ﾠvery	
 ﾠfew	
 ﾠresearchers	
 ﾠwith	
 ﾠthe	
 ﾠability	
 ﾠto	
 ﾠbuild	
 ﾠand	
 ﾠsimulate	
 ﾠstock	
 ﾠflow	
 ﾠmodels	
 ﾠ
who	
 ﾠare	
 ﾠalso	
 ﾠadept	
 ﾠat	
 ﾠtime	
 ﾠseries	
 ﾠeconometrics	
 ﾠand	
 ﾠthe	
 ﾠgathering	
 ﾠof	
 ﾠnational	
 ﾠ
income	
 ﾠand	
 ﾠproduct	
 ﾠaccount	
 ﾠdata3.	
 ﾠModern	
 ﾠtimes	
 ﾠseries	
 ﾠtechniques	
 ﾠcan	
 ﾠbe	
 ﾠused	
 ﾠ
to	
 ﾠmake	
 ﾠallowances	
 ﾠfor	
 ﾠthe	
 ﾠlarge	
 ﾠnumber	
 ﾠof	
 ﾠlag	
 ﾠstructures	
 ﾠand	
 ﾠautoregressive	
 ﾠ
effects	
 ﾠfound	
 ﾠwithin	
 ﾠthese	
 ﾠmodels	
 ﾠ(Hamilton,	
 ﾠ2010).	
 ﾠ	
 ﾠ	
 ﾠ
The	
 ﾠcomplication	
 ﾠof	
 ﾠthe	
 ﾠmodels	
 ﾠmeans	
 ﾠthat	
 ﾠto	
 ﾠactually	
 ﾠsimulate	
 ﾠone,	
 ﾠthe	
 ﾠ
modeler	
 ﾠrequires	
 ﾠa	
 ﾠset	
 ﾠof	
 ﾠequilibrium	
 ﾠstock-ﾭ‐flow	
 ﾠnorms	
 ﾠthat	
 ﾠare	
 ﾠattained	
 ﾠin	
 ﾠthe	
 ﾠ
steady	
 ﾠstate	
 ﾠof	
 ﾠthe	
 ﾠmodel.	
 ﾠIdeally,	
 ﾠstylized	
 ﾠfacts	
 ﾠ(e.g.	
 ﾠKaldor	
 ﾠ1957/58;	
 ﾠJones	
 ﾠand	
 ﾠ
Romer,	
 ﾠ2009)	
 ﾠshould	
 ﾠguide	
 ﾠchoices	
 ﾠof	
 ﾠstock-ﾭ‐flow	
 ﾠratios.	
 ﾠI’m	
 ﾠhere	
 ﾠto	
 ﾠtell	
 ﾠyou:	
 ﾠthey	
 ﾠ
do	
 ﾠnot.	
 ﾠ	
 ﾠ
Finding	
 ﾠstock	
 ﾠflow	
 ﾠnorms	
 ﾠis,	
 ﾠat	
 ﾠpresent,	
 ﾠa	
 ﾠblack	
 ﾠart,	
 ﾠand	
 ﾠmore	
 ﾠerror	
 ﾠthan	
 ﾠ
trial	
 ﾠ is	
 ﾠ involved	
 ﾠ in	
 ﾠ finding	
 ﾠ them	
 ﾠ (Taylor,	
 ﾠ 2008).	
 ﾠ This	
 ﾠ is	
 ﾠ unsatisfactory	
 ﾠ
intellectually,	
 ﾠ but	
 ﾠ also	
 ﾠ raises	
 ﾠ a	
 ﾠ practical	
 ﾠ concern	
 ﾠ over	
 ﾠ the	
 ﾠ stability	
 ﾠ of	
 ﾠ these	
 ﾠ
models.	
 ﾠIf	
 ﾠthey	
 ﾠare	
 ﾠsensitive	
 ﾠto	
 ﾠsmall	
 ﾠchanges	
 ﾠin	
 ﾠthe	
 ﾠvalues	
 ﾠof	
 ﾠsimple	
 ﾠparameters	
 ﾠ
like	
 ﾠthe	
 ﾠpropensity	
 ﾠto	
 ﾠconsume	
 ﾠout	
 ﾠof	
 ﾠpast	
 ﾠincome	
 ﾠby	
 ﾠhouseholds,	
 ﾠsay,	
 ﾠthen	
 ﾠhow	
 ﾠ
valid	
 ﾠare	
 ﾠthey	
 ﾠas	
 ﾠrepresentations	
 ﾠof	
 ﾠreality?	
 ﾠ	
 ﾠ
There	
 ﾠ may	
 ﾠ also	
 ﾠ be	
 ﾠ a	
 ﾠ problem	
 ﾠ of	
 ﾠ chaos	
 ﾠ and	
 ﾠ complexity	
 ﾠ within	
 ﾠ these	
 ﾠ
models.	
 ﾠObviously	
 ﾠsensitive	
 ﾠdependence	
 ﾠon	
 ﾠinitial	
 ﾠconditions	
 ﾠdoes	
 ﾠnot	
 ﾠmean	
 ﾠthe	
 ﾠ
models	
 ﾠare	
 ﾠintrinsically	
 ﾠchaotic	
 ﾠor	
 ﾠcapable	
 ﾠof	
 ﾠgenerating	
 ﾠcomplex	
 ﾠdynamics,	
 ﾠbut	
 ﾠ
the	
 ﾠrecursive	
 ﾠnature	
 ﾠof	
 ﾠthe	
 ﾠmodeling,	
 ﾠthe	
 ﾠexistence	
 ﾠof	
 ﾠmultiple	
 ﾠfeedbacks	
 ﾠwithin	
 ﾠ
each	
 ﾠmodels	
 ﾠand	
 ﾠthe	
 ﾠcomputation	
 ﾠissues	
 ﾠI	
 ﾠand	
 ﾠmy	
 ﾠco-ﾭ‐authors	
 ﾠhave	
 ﾠcome	
 ﾠacross	
 ﾠ
when	
 ﾠpractically	
 ﾠtrying	
 ﾠto	
 ﾠmodel	
 ﾠa	
 ﾠreal	
 ﾠeconomy	
 ﾠgive	
 ﾠme	
 ﾠpause	
 ﾠthat	
 ﾠthere	
 ﾠmight	
 ﾠ
be	
 ﾠthe	
 ﾠseeds	
 ﾠof	
 ﾠa	
 ﾠcomplex	
 ﾠsystem	
 ﾠsomewhere	
 ﾠwithin	
 ﾠstock	
 ﾠflow	
 ﾠmodeling.	
 ﾠThe	
 ﾠ
stability	
 ﾠof	
 ﾠa	
 ﾠstock	
 ﾠflow	
 ﾠconsistent	
 ﾠmodel	
 ﾠhas	
 ﾠonly	
 ﾠbeen	
 ﾠanalyzed	
 ﾠcorrectly	
 ﾠonce	
 ﾠ
by	
 ﾠFoley	
 ﾠand	
 ﾠTaylor	
 ﾠ(2006),	
 ﾠat	
 ﾠleast	
 ﾠto	
 ﾠmy	
 ﾠknowledge.	
 ﾠ
The	
 ﾠrole	
 ﾠof	
 ﾠprices	
 ﾠin	
 ﾠstock	
 ﾠflow	
 ﾠmodels	
 ﾠis	
 ﾠnot	
 ﾠwell	
 ﾠunderstood	
 ﾠat	
 ﾠthe	
 ﾠbasic	
 ﾠ
levels.	
 ﾠIt	
 ﾠtakes	
 ﾠGodley	
 ﾠand	
 ﾠLavoie	
 ﾠnearly	
 ﾠ250	
 ﾠpages	
 ﾠto	
 ﾠallow	
 ﾠprices	
 ﾠto	
 ﾠmove	
 ﾠin	
 ﾠ
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3	
 ﾠINET	
 ﾠcan	
 ﾠhelp	
 ﾠin	
 ﾠthe	
 ﾠtraining	
 ﾠof	
 ﾠsuch	
 ﾠscholars	
 ﾠby	
 ﾠfunding	
 ﾠSummer	
 ﾠSchools	
 ﾠand	
 ﾠ
helping	
 ﾠto	
 ﾠincrease	
 ﾠawareness	
 ﾠof	
 ﾠthis	
 ﾠtype	
 ﾠof	
 ﾠmodeling.	
 ﾠHaving	
 ﾠopen	
 ﾠaccess	
 ﾠto	
 ﾠ
data	
 ﾠsets,	
 ﾠsoftware	
 ﾠand	
 ﾠcode,	
 ﾠand	
 ﾠto	
 ﾠa	
 ﾠpublic	
 ﾠprofile	
 ﾠof	
 ﾠthe	
 ﾠstock	
 ﾠflow	
 ﾠ
methodology,	
 ﾠas	
 ﾠwell	
 ﾠas	
 ﾠlinks	
 ﾠto	
 ﾠcentral	
 ﾠbanks,	
 ﾠwill	
 ﾠalso	
 ﾠbe	
 ﾠof	
 ﾠgreat	
 ﾠbenefit.	
 ﾠ	
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 ﾠ
their	
 ﾠ models,	
 ﾠ and	
 ﾠ even	
 ﾠ then	
 ﾠ the	
 ﾠ treatment	
 ﾠ of	
 ﾠ prices	
 ﾠ is	
 ﾠ complicated	
 ﾠ and	
 ﾠ
cumbersome.	
 ﾠPrices	
 ﾠand	
 ﾠpricing	
 ﾠbehavior	
 ﾠare	
 ﾠobviously	
 ﾠvital	
 ﾠin	
 ﾠthe	
 ﾠdescription	
 ﾠof	
 ﾠ
the	
 ﾠ macro-ﾭ‐economy,	
 ﾠ so	
 ﾠ it	
 ﾠ makes	
 ﾠ sense	
 ﾠ to	
 ﾠ consider	
 ﾠ them	
 ﾠ as	
 ﾠ primal	
 ﾠ to	
 ﾠ the	
 ﾠ
modeling	
 ﾠeffort.	
 ﾠIn	
 ﾠthe	
 ﾠlast	
 ﾠsection	
 ﾠI	
 ﾠgive	
 ﾠsome	
 ﾠthoughts	
 ﾠon	
 ﾠhow	
 ﾠto	
 ﾠremedy	
 ﾠthis.	
 ﾠ	
 ﾠ
	
 ﾠ
Why’d	
 ﾠyou	
 ﾠhave	
 ﾠto	
 ﾠgo	
 ﾠand	
 ﾠmake	
 ﾠthings	
 ﾠso	
 ﾠcomplicated?4	
 ﾠ
	
 ﾠ
Today	
 ﾠstudents	
 ﾠof	
 ﾠmacroeconomics	
 ﾠgenerally	
 ﾠlearn	
 ﾠwhat	
 ﾠPaul	
 ﾠKrugman,	
 ﾠechoing	
 ﾠ
Joseph	
 ﾠ Stiglitz,	
 ﾠ calls	
 ﾠ the	
 ﾠ ‘MIT	
 ﾠ approach’	
 ﾠ to	
 ﾠ macroeconomic	
 ﾠ models:	
 ﾠ small,	
 ﾠ
tractable	
 ﾠ models	
 ﾠ that	
 ﾠ tell	
 ﾠ you	
 ﾠ one	
 ﾠ or	
 ﾠ two	
 ﾠ things,	
 ﾠ in	
 ﾠ parable	
 ﾠ form,	
 ﾠ about	
 ﾠ the	
 ﾠ
behavior	
 ﾠof	
 ﾠa	
 ﾠsubset	
 ﾠof	
 ﾠthe	
 ﾠeconomy,	
 ﾠkeeping	
 ﾠother	
 ﾠareas	
 ﾠsuppressed	
 ﾠfor	
 ﾠclarity.	
 ﾠ
The	
 ﾠemphasis	
 ﾠin	
 ﾠthis	
 ﾠapproach	
 ﾠis	
 ﾠon	
 ﾠpattern	
 ﾠfitting	
 ﾠand	
 ﾠsimple	
 ﾠstories	
 ﾠ(Leamer,	
 ﾠ
2009).	
 ﾠ	
 ﾠ
The	
 ﾠMIT	
 ﾠapproach	
 ﾠhas	
 ﾠmany	
 ﾠbenefits	
 ﾠas	
 ﾠa	
 ﾠtool	
 ﾠto	
 ﾠclarify	
 ﾠthought	
 ﾠand	
 ﾠexpose	
 ﾠ
important	
 ﾠ economic	
 ﾠ issues	
 ﾠ for	
 ﾠ discussion.	
 ﾠ One	
 ﾠ of	
 ﾠ the	
 ﾠ best	
 ﾠ examples	
 ﾠ of	
 ﾠ this	
 ﾠ
approach	
 ﾠin	
 ﾠmy	
 ﾠopinion	
 ﾠis	
 ﾠAkerlof’s	
 ﾠMarket	
 ﾠfor	
 ﾠLemons	
 ﾠpaper.	
 ﾠHere,	
 ﾠin	
 ﾠa	
 ﾠfew	
 ﾠ
equations	
 ﾠ and	
 ﾠ a	
 ﾠ motivating	
 ﾠ example,	
 ﾠ we	
 ﾠ see	
 ﾠ the	
 ﾠ foundations	
 ﾠ for	
 ﾠ asymmetric	
 ﾠ
information	
 ﾠin	
 ﾠeconomics.	
 ﾠBeautiful	
 ﾠstuff.	
 ﾠ	
 ﾠ
Another	
 ﾠexample,	
 ﾠthough	
 ﾠslightly	
 ﾠmore	
 ﾠcomplicated,	
 ﾠis	
 ﾠHicks’	
 ﾠISLM	
 ﾠmodel.	
 ﾠ
Here	
 ﾠagain	
 ﾠwe	
 ﾠhave	
 ﾠthe	
 ﾠparable,	
 ﾠthe	
 ﾠexample,	
 ﾠand	
 ﾠthe	
 ﾠthought-ﾭ‐clarifying	
 ﾠlesson.	
 ﾠ
These	
 ﾠ models	
 ﾠ are	
 ﾠ excellent	
 ﾠ examples	
 ﾠ for	
 ﾠ students	
 ﾠ who	
 ﾠ will	
 ﾠ largely	
 ﾠ consume	
 ﾠ
economic	
 ﾠinformation	
 ﾠrather	
 ﾠthan	
 ﾠproduce	
 ﾠit	
 ﾠfor	
 ﾠothers	
 ﾠto	
 ﾠmake	
 ﾠdecisions	
 ﾠwith.	
 ﾠ
Let’s	
 ﾠ face	
 ﾠ it,	
 ﾠ the	
 ﾠ majority	
 ﾠ of	
 ﾠ the	
 ﾠ students	
 ﾠ we	
 ﾠ teach	
 ﾠ will	
 ﾠ not	
 ﾠ become	
 ﾠ
professional	
 ﾠeconomists,	
 ﾠand	
 ﾠso	
 ﾠthe	
 ﾠtradeoff	
 ﾠis	
 ﾠthe	
 ﾠcorrect	
 ﾠone,	
 ﾠin	
 ﾠmy	
 ﾠopinion,	
 ﾠ
between	
 ﾠ the	
 ﾠ simplicity	
 ﾠ of	
 ﾠ economic	
 ﾠ parables	
 ﾠ for	
 ﾠ consumption,	
 ﾠ and	
 ﾠ the	
 ﾠ
complicatedness	
 ﾠof	
 ﾠstock	
 ﾠflow	
 ﾠconsistent	
 ﾠmodels	
 ﾠfor	
 ﾠproduction	
 ﾠof	
 ﾠnew	
 ﾠeconomic	
 ﾠ
knowledge5.	
 ﾠ	
 ﾠ
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4	
 ﾠYes	
 ﾠthis	
 ﾠis	
 ﾠan	
 ﾠAvril	
 ﾠLavigne	
 ﾠreference.	
 ﾠI	
 ﾠregret	
 ﾠnothing.	
 ﾠ
5	
 ﾠThe	
 ﾠproblem	
 ﾠwith	
 ﾠthat	
 ﾠvision	
 ﾠis	
 ﾠthat	
 ﾠif	
 ﾠyou	
 ﾠlet	
 ﾠthese	
 ﾠsimple	
 ﾠMIT	
 ﾠmodels	
 ﾠbeing	
 ﾠ
used	
 ﾠto	
 ﾠteach,	
 ﾠmost	
 ﾠvoters	
 ﾠuse	
 ﾠthese	
 ﾠmodels	
 ﾠto	
 ﾠanalyze	
 ﾠpolicies	
 ﾠand	
 ﾠpoliticians	
 ﾠ
can’t	
 ﾠafford	
 ﾠto	
 ﾠhave	
 ﾠdifferent	
 ﾠmodels.	
 ﾠBasic	
 ﾠexample:	
 ﾠwhen	
 ﾠa	
 ﾠhousehold	
 ﾠface	
 ﾠ
tough	
 ﾠtimes,	
 ﾠit	
 ﾠsaves	
 ﾠin	
 ﾠorder	
 ﾠto	
 ﾠbe	
 ﾠable	
 ﾠto	
 ﾠlive	
 ﾠthrough	
 ﾠthe	
 ﾠcrisis.	
 ﾠThus	
 ﾠwhen	
 ﾠneo-ﾭ‐
liberals	
 ﾠclaim	
 ﾠthat	
 ﾠthe	
 ﾠstate	
 ﾠshould	
 ﾠsave	
 ﾠit	
 ﾠlooks	
 ﾠlike	
 ﾠit	
 ﾠmakes	
 ﾠsense	
 ﾠbut	
 ﾠa	
 ﾠstate	
 ﾠis	
 ﾠ
not	
 ﾠa	
 ﾠfamily.	
 ﾠThus	
 ﾠoversimplification	
 ﾠleads	
 ﾠto	
 ﾠfallacious	
 ﾠresults.	
 ﾠ	
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 ﾠ
The	
 ﾠbenefit	
 ﾠof	
 ﾠthe	
 ﾠMIT	
 ﾠapproach	
 ﾠbreaks	
 ﾠdown	
 ﾠat	
 ﾠthe	
 ﾠprofessional	
 ﾠlevel,	
 ﾠwhere	
 ﾠ
one	
 ﾠis	
 ﾠrequired	
 ﾠto	
 ﾠproduce	
 ﾠeconomic	
 ﾠknowledge.	
 ﾠAt	
 ﾠthe	
 ﾠprofessional	
 ﾠlevel,	
 ﾠthe	
 ﾠ
current	
 ﾠworkhorse	
 ﾠdynamic	
 ﾠstochastic	
 ﾠgeneral	
 ﾠequilibrium	
 ﾠmodels	
 ﾠhave	
 ﾠseveral	
 ﾠ
failings	
 ﾠthat	
 ﾠare	
 ﾠby	
 ﾠnow	
 ﾠwidely	
 ﾠacknowledged.	
 ﾠ	
 ﾠ
Their	
 ﾠmodels	
 ﾠcan’t	
 ﾠdeal	
 ﾠsensibly	
 ﾠwith	
 ﾠuncertainty.	
 ﾠThere	
 ﾠis	
 ﾠa	
 ﾠlack	
 ﾠof	
 ﾠmodeling	
 ﾠ
of	
 ﾠ financial	
 ﾠ markets	
 ﾠ and	
 ﾠ their	
 ﾠ interactions.	
 ﾠ Dynamic	
 ﾠ stochastic	
 ﾠ general	
 ﾠ
equilibrium	
 ﾠmodels	
 ﾠhave	
 ﾠinappropriate	
 ﾠbehavioral	
 ﾠassumptions	
 ﾠfor	
 ﾠhouseholds,	
 ﾠ
firms,	
 ﾠgovernments,	
 ﾠprivate	
 ﾠbanks,	
 ﾠand	
 ﾠcentral	
 ﾠbanks.	
 ﾠThere	
 ﾠcan	
 ﾠbe	
 ﾠaccounting	
 ﾠ
‘black	
 ﾠ holes’	
 ﾠ within	
 ﾠ modeling	
 ﾠ schema.	
 ﾠ There	
 ﾠ is	
 ﾠ an	
 ﾠ incomplete	
 ﾠ treatment	
 ﾠ of	
 ﾠ
macroeconomic	
 ﾠdynamics,	
 ﾠespecially	
 ﾠwhen	
 ﾠeconomies	
 ﾠare	
 ﾠ‘far	
 ﾠfrom	
 ﾠequilibrium’	
 ﾠ
in	
 ﾠ the	
 ﾠ sense	
 ﾠ of	
 ﾠ Amendola	
 ﾠ and	
 ﾠ Gaffard	
 ﾠ (2006).	
 ﾠ They	
 ﾠ contain	
 ﾠ a	
 ﾠ limiting	
 ﾠ of	
 ﾠ the	
 ﾠ
analysis	
 ﾠ of	
 ﾠ macroeconomic	
 ﾠ fluctuations	
 ﾠ to	
 ﾠ flows	
 ﾠ without	
 ﾠ taking	
 ﾠ stocks	
 ﾠ into	
 ﾠ
account,	
 ﾠespecially	
 ﾠwith	
 ﾠregard	
 ﾠto	
 ﾠtreatments	
 ﾠof	
 ﾠdebt.	
 ﾠNot	
 ﾠenough	
 ﾠattention	
 ﾠis	
 ﾠ
paid	
 ﾠto	
 ﾠmoney	
 ﾠand	
 ﾠfinancial	
 ﾠassets,	
 ﾠand	
 ﾠnot	
 ﾠenough	
 ﾠattention	
 ﾠpaid	
 ﾠto	
 ﾠcapital	
 ﾠgains	
 ﾠ
and	
 ﾠlosses.	
 ﾠFinally,	
 ﾠthese	
 ﾠmodels	
 ﾠare	
 ﾠnot	
 ﾠactually	
 ﾠcomputable	
 ﾠgeneral	
 ﾠequilibrium	
 ﾠ
models	
 ﾠin	
 ﾠthe	
 ﾠtrue	
 ﾠsense	
 ﾠof	
 ﾠthe	
 ﾠword	
 ﾠcomputable	
 ﾠ(Velupillai,	
 ﾠ2006).	
 ﾠ	
 ﾠ
I	
 ﾠcould	
 ﾠgo	
 ﾠon,	
 ﾠbut	
 ﾠI’m	
 ﾠnot	
 ﾠinterested	
 ﾠin	
 ﾠbeing	
 ﾠoverly	
 ﾠcritical.	
 ﾠIt	
 ﾠis	
 ﾠimportant	
 ﾠto	
 ﾠ
note	
 ﾠthat	
 ﾠwhen	
 ﾠa	
 ﾠpolicy	
 ﾠmaker	
 ﾠasks	
 ﾠa	
 ﾠgeneral	
 ﾠequilibrium	
 ﾠmodel	
 ﾠa	
 ﾠspecific	
 ﾠ‘how	
 ﾠ
much’	
 ﾠtype	
 ﾠof	
 ﾠquestion,	
 ﾠit	
 ﾠgives	
 ﾠan	
 ﾠanswer.	
 ﾠThat	
 ﾠanswer	
 ﾠmay	
 ﾠbe	
 ﾠsubject	
 ﾠto	
 ﾠthe	
 ﾠ
caveats	
 ﾠabove,	
 ﾠbut	
 ﾠthe	
 ﾠpolicy	
 ﾠmaker	
 ﾠdoes	
 ﾠnot	
 ﾠcare	
 ﾠabout	
 ﾠthat.	
 ﾠThey	
 ﾠwant	
 ﾠto	
 ﾠknow	
 ﾠ
if	
 ﾠ policy	
 ﾠ A	
 ﾠ or	
 ﾠ policy	
 ﾠ B	
 ﾠ (or	
 ﾠ doing	
 ﾠ nothing)	
 ﾠ will	
 ﾠ lead	
 ﾠ to	
 ﾠ an	
 ﾠ increase	
 ﾠ in	
 ﾠ
unemployment	
 ﾠ or	
 ﾠ a	
 ﾠ decrease	
 ﾠ in	
 ﾠ inflation,	
 ﾠ and	
 ﾠ by	
 ﾠ how	
 ﾠ much.	
 ﾠ The	
 ﾠ dynamic	
 ﾠ
stochastic	
 ﾠgeneral	
 ﾠequilibrium	
 ﾠmodel	
 ﾠwill	
 ﾠtell	
 ﾠthem.	
 ﾠThe	
 ﾠstock	
 ﾠflow	
 ﾠconsistent	
 ﾠ
model	
 ﾠ won’t.	
 ﾠ Sims’	
 ﾠ critique	
 ﾠ of	
 ﾠ heterodox	
 ﾠ approaches	
 ﾠ to	
 ﾠ macroeconomic	
 ﾠ
modeling	
 ﾠdoes	
 ﾠhold.	
 ﾠ	
 ﾠ
The	
 ﾠstock	
 ﾠflow	
 ﾠapproach	
 ﾠhas	
 ﾠhowever	
 ﾠthe	
 ﾠpotential	
 ﾠto	
 ﾠovercome	
 ﾠmany	
 ﾠof	
 ﾠ
these	
 ﾠproblems	
 ﾠinherent	
 ﾠin	
 ﾠgeneral	
 ﾠequilibrium	
 ﾠmodeling,	
 ﾠbut	
 ﾠonly	
 ﾠthe	
 ﾠpotential.	
 ﾠ
As	
 ﾠit	
 ﾠexists	
 ﾠnow,	
 ﾠthey	
 ﾠare	
 ﾠtools	
 ﾠof	
 ﾠ‘informed	
 ﾠintuition’	
 ﾠfor	
 ﾠthe	
 ﾠmost	
 ﾠpart.	
 ﾠ	
 ﾠ
The	
 ﾠnature	
 ﾠof	
 ﾠthe	
 ﾠcomplication	
 ﾠof	
 ﾠstock	
 ﾠflow	
 ﾠmodels	
 ﾠis	
 ﾠimportant:	
 ﾠin	
 ﾠaddition	
 ﾠ
to	
 ﾠdegrading	
 ﾠone’s	
 ﾠeyesight	
 ﾠwith	
 ﾠsubscripts,	
 ﾠwriting	
 ﾠout	
 ﾠbalance	
 ﾠand	
 ﾠtransactions	
 ﾠ
matrices	
 ﾠ serves	
 ﾠ to	
 ﾠ clarify	
 ﾠ for	
 ﾠ the	
 ﾠ modeler	
 ﾠ the	
 ﾠ exact	
 ﾠ set	
 ﾠ of	
 ﾠ hypothesized	
 ﾠ
relationships	
 ﾠbetween	
 ﾠvariables,	
 ﾠand	
 ﾠbetween	
 ﾠsectors.	
 ﾠ	
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As	
 ﾠan	
 ﾠexample	
 ﾠconsider	
 ﾠthe	
 ﾠissuance	
 ﾠof	
 ﾠT-ﾭ‐bills	
 ﾠby	
 ﾠa	
 ﾠcentral	
 ﾠbank.	
 ﾠWho	
 ﾠbuys	
 ﾠ
them?	
 ﾠFirms?	
 ﾠHouseholds?	
 ﾠThe	
 ﾠgovernment?	
 ﾠAll	
 ﾠthree?	
 ﾠWhat	
 ﾠinterest	
 ﾠrate	
 ﾠwill	
 ﾠbe	
 ﾠ
charge?	
 ﾠIn	
 ﾠwhich	
 ﾠperiod	
 ﾠwill	
 ﾠthey	
 ﾠbe	
 ﾠrepaid?	
 ﾠWhich	
 ﾠentity	
 ﾠreceives	
 ﾠthe	
 ﾠ‘profits’	
 ﾠof	
 ﾠ
the	
 ﾠtransaction?	
 ﾠThe	
 ﾠcentral	
 ﾠbank?	
 ﾠThe	
 ﾠgovernment?	
 ﾠ	
 ﾠ
This	
 ﾠone,	
 ﾠsimple	
 ﾠexample	
 ﾠis	
 ﾠrepeated	
 ﾠdozens	
 ﾠof	
 ﾠtimes	
 ﾠwithin	
 ﾠa	
 ﾠstock	
 ﾠflow	
 ﾠ
model.	
 ﾠIt	
 ﾠgrants	
 ﾠone	
 ﾠan	
 ﾠappreciation	
 ﾠfor	
 ﾠthe	
 ﾠintricacies	
 ﾠof	
 ﾠthe	
 ﾠmacro-ﾭ‐economy,	
 ﾠ
but	
 ﾠit	
 ﾠrapidly	
 ﾠmakes	
 ﾠthe	
 ﾠmodel	
 ﾠcumbersome,	
 ﾠand	
 ﾠthe	
 ﾠlarger	
 ﾠthe	
 ﾠdimensionality	
 ﾠof	
 ﾠ
the	
 ﾠ model,	
 ﾠ the	
 ﾠ trickier	
 ﾠ it	
 ﾠ is	
 ﾠ to	
 ﾠ find	
 ﾠ stock	
 ﾠ flow	
 ﾠ norms	
 ﾠ which	
 ﾠ will	
 ﾠ satisfy	
 ﾠ the	
 ﾠ
requirements	
 ﾠof	
 ﾠa	
 ﾠsimulation	
 ﾠof	
 ﾠthis	
 ﾠeconomy.	
 ﾠFor	
 ﾠmodels	
 ﾠwith	
 ﾠplausible	
 ﾠlevels	
 ﾠof	
 ﾠ
descriptive	
 ﾠaccuracy,	
 ﾠwe	
 ﾠare	
 ﾠtalking	
 ﾠabout	
 ﾠhundreds	
 ﾠof	
 ﾠequations,	
 ﾠand	
 ﾠdozens	
 ﾠof	
 ﾠ
parameters6.	
 ﾠ	
 ﾠ
The	
 ﾠ tradeoff	
 ﾠ relative	
 ﾠ to	
 ﾠ the	
 ﾠ MIT	
 ﾠ approach	
 ﾠ is	
 ﾠ apparent:	
 ﾠ we	
 ﾠ are	
 ﾠ sacrificing	
 ﾠ
descriptive	
 ﾠsimplicity	
 ﾠfor	
 ﾠapparent	
 ﾠincreases	
 ﾠin	
 ﾠdescriptive	
 ﾠreality,	
 ﾠbut,	
 ﾠas	
 ﾠyet,	
 ﾠ
without	
 ﾠmuch	
 ﾠrecourse	
 ﾠto	
 ﾠactual	
 ﾠreality	
 ﾠvia	
 ﾠempirical	
 ﾠestimation.	
 ﾠFuture	
 ﾠwork	
 ﾠin	
 ﾠ
this	
 ﾠ area	
 ﾠ should	
 ﾠ concentrate	
 ﾠ on	
 ﾠ three	
 ﾠ fronts.	
 ﾠ First,	
 ﾠ establishing	
 ﾠ notational	
 ﾠ
conventions	
 ﾠand	
 ﾠsimplifications	
 ﾠto	
 ﾠincrease	
 ﾠthe	
 ﾠreadability	
 ﾠof	
 ﾠstock	
 ﾠflow	
 ﾠmodels,	
 ﾠ
and	
 ﾠsecond,	
 ﾠto	
 ﾠexpose	
 ﾠthem	
 ﾠto	
 ﾠdata	
 ﾠas	
 ﾠsoon	
 ﾠas	
 ﾠpossible.	
 ﾠThird,	
 ﾠthere	
 ﾠneeds	
 ﾠto	
 ﾠbe	
 ﾠa	
 ﾠ
fuller	
 ﾠappreciation	
 ﾠof	
 ﾠthe	
 ﾠdelicacy	
 ﾠof	
 ﾠinitial	
 ﾠconditions	
 ﾠand/or	
 ﾠstock	
 ﾠflow	
 ﾠnorms,	
 ﾠ
with	
 ﾠa	
 ﾠview	
 ﾠto	
 ﾠensuring	
 ﾠthese	
 ﾠmodels	
 ﾠare	
 ﾠindeed	
 ﾠstable	
 ﾠsystems	
 ﾠfor	
 ﾠplausible	
 ﾠ
parameter	
 ﾠranges.	
 ﾠWhether	
 ﾠthese	
 ﾠmodels	
 ﾠare	
 ﾠcapable	
 ﾠof	
 ﾠcomplex	
 ﾠdynamics	
 ﾠis	
 ﾠan	
 ﾠ
open	
 ﾠquestion	
 ﾠat	
 ﾠthis	
 ﾠpoint.	
 ﾠ	
 ﾠ
	
 ﾠ
Back	
 ﾠto	
 ﾠthinking	
 ﾠabout	
 ﾠthe	
 ﾠfuture	
 ﾠ
	
 ﾠ
Stock	
 ﾠflow	
 ﾠmodels	
 ﾠtend	
 ﾠto	
 ﾠincorporate	
 ﾠexpectations	
 ﾠin	
 ﾠthe	
 ﾠfollowing	
 ﾠway.	
 ﾠIn	
 ﾠstock	
 ﾠ
flow	
 ﾠ consistent	
 ﾠ models,	
 ﾠ agents	
 ﾠ set	
 ﾠ themselves	
 ﾠ norms	
 ﾠ and	
 ﾠ targets,	
 ﾠ and	
 ﾠ act	
 ﾠ in	
 ﾠ
	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ	
 ﾠ
6	
 ﾠThe	
 ﾠonly	
 ﾠ‘translation’	
 ﾠI	
 ﾠhave	
 ﾠseen	
 ﾠbetween	
 ﾠstandard	
 ﾠdynamic	
 ﾠmodeling	
 ﾠand	
 ﾠ
stock	
 ﾠflow	
 ﾠmodeling	
 ﾠis	
 ﾠFoley	
 ﾠand	
 ﾠTaylor	
 ﾠ(2006).	
 ﾠIn	
 ﾠtheir	
 ﾠcanonical	
 ﾠheterodox	
 ﾠ
growth	
 ﾠand	
 ﾠdistribution	
 ﾠmodel,	
 ﾠwe	
 ﾠsee	
 ﾠa	
 ﾠmodel	
 ﾠwhere	
 ﾠboth	
 ﾠthe	
 ﾠstandard	
 ﾠ
dynamic	
 ﾠdescription	
 ﾠof	
 ﾠan	
 ﾠeconomy,	
 ﾠtogether	
 ﾠwith	
 ﾠa	
 ﾠfully	
 ﾠworked	
 ﾠout	
 ﾠsocial	
 ﾠ
accounts	
 ﾠmatrix	
 ﾠdescription	
 ﾠplus	
 ﾠa	
 ﾠstability	
 ﾠanalysis	
 ﾠcan	
 ﾠbe	
 ﾠcarried	
 ﾠout.	
 ﾠ	
 ﾠ
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 ﾠ
accordance	
 ﾠwith	
 ﾠthese	
 ﾠnorms	
 ﾠand	
 ﾠtargets,	
 ﾠand	
 ﾠwith	
 ﾠthe	
 ﾠexpectations	
 ﾠthat	
 ﾠthey	
 ﾠ
may	
 ﾠhold	
 ﾠabout	
 ﾠthe	
 ﾠfuture.	
 ﾠThese	
 ﾠnorms	
 ﾠand	
 ﾠtargets	
 ﾠensure	
 ﾠagents	
 ﾠare	
 ﾠrarely	
 ﾠ
ever	
 ﾠ right	
 ﾠ about	
 ﾠ things,	
 ﾠ because	
 ﾠ they	
 ﾠ focus	
 ﾠ on	
 ﾠ past	
 ﾠ performance	
 ﾠ mainly.	
 ﾠ
Mistakes	
 ﾠin	
 ﾠany	
 ﾠperiod	
 ﾠbrought	
 ﾠabout	
 ﾠby	
 ﾠmistaken	
 ﾠexpectations	
 ﾠin	
 ﾠthe	
 ﾠlast	
 ﾠperiod	
 ﾠ
create	
 ﾠgluts	
 ﾠor	
 ﾠshortages	
 ﾠof	
 ﾠstocks	
 ﾠin	
 ﾠthe	
 ﾠform	
 ﾠof	
 ﾠinventories,	
 ﾠmoney	
 ﾠbalances,	
 ﾠor	
 ﾠ
wealth.	
 ﾠ These	
 ﾠ stock	
 ﾠ buildups	
 ﾠ function	
 ﾠ as	
 ﾠ feedback	
 ﾠ mechanisms	
 ﾠ that	
 ﾠ change	
 ﾠ
behavior	
 ﾠin	
 ﾠthe	
 ﾠnext	
 ﾠperiod,	
 ﾠfor	
 ﾠexample	
 ﾠa	
 ﾠfirm	
 ﾠhaving	
 ﾠa	
 ﾠsale	
 ﾠif	
 ﾠinventories	
 ﾠget	
 ﾠ
too	
 ﾠhigh	
 ﾠabove	
 ﾠtheir	
 ﾠtarget	
 ﾠlevel.	
 ﾠ	
 ﾠ
For	
 ﾠexample,	
 ﾠconsider	
 ﾠa	
 ﾠhousehold	
 ﾠtrying	
 ﾠto	
 ﾠbalance	
 ﾠits	
 ﾠdisposable	
 ﾠincome	
 ﾠYD	
 ﾠin	
 ﾠ
one	
 ﾠ period	
 ﾠ relative	
 ﾠ to	
 ﾠ its	
 ﾠ expected	
 ﾠ disposable	
 ﾠ income	
 ﾠ YDe.	
 ﾠ The	
 ﾠ difference	
 ﾠ
between	
 ﾠthe	
 ﾠtwo	
 ﾠwill	
 ﾠbe	
 ﾠexperienced	
 ﾠby	
 ﾠthe	
 ﾠhousehold	
 ﾠas	
 ﾠtoo	
 ﾠlittle	
 ﾠor	
 ﾠtoo	
 ﾠmuch	
 ﾠ
cash	
 ﾠ on	
 ﾠ hand,	
 ﾠ Hh,	
 ﾠ relative	
 ﾠ to	
 ﾠ the	
 ﾠ amount	
 ﾠ it	
 ﾠ would	
 ﾠ normally	
 ﾠ demand,	
 ﾠ Hd	
 ﾠ
depending	
 ﾠon	
 ﾠthe	
 ﾠcircumstances	
 ﾠit	
 ﾠfinds	
 ﾠitself	
 ﾠin	
 ﾠin	
 ﾠthe	
 ﾠnext	
 ﾠperiod.	
 ﾠThus	
 ﾠwe	
 ﾠwill	
 ﾠ
have:	
 ﾠ	
 ﾠ
	
 ﾠ Hh	
 ﾠ−	
 ﾠHd	
 ﾠ=	
 ﾠYD−YDe.	
 ﾠ 	
 ﾠ
The	
 ﾠtreatment	
 ﾠof	
 ﾠexpectations	
 ﾠin	
 ﾠstock	
 ﾠflow	
 ﾠmodels	
 ﾠis	
 ﾠin	
 ﾠaccordance	
 ﾠwith	
 ﾠpost-ﾭ‐
Keynesian	
 ﾠtheory	
 ﾠthat	
 ﾠfundamental	
 ﾠuncertainty	
 ﾠdominates	
 ﾠthinking	
 ﾠabout	
 ﾠthe	
 ﾠ
future,	
 ﾠ and	
 ﾠ so	
 ﾠ a	
 ﾠ rough	
 ﾠ type	
 ﾠ of	
 ﾠ expectation	
 ﾠ formation—inert	
 ﾠ or	
 ﾠ delayed	
 ﾠ
expectation	
 ﾠformation—is	
 ﾠall	
 ﾠthat	
 ﾠis	
 ﾠrequired.	
 ﾠ	
 ﾠ
The	
 ﾠ expansions	
 ﾠ of	
 ﾠ the	
 ﾠ behavioral	
 ﾠ economics,	
 ﾠ experimental	
 ﾠ economics,	
 ﾠ
and	
 ﾠ computable	
 ﾠ and	
 ﾠ computational	
 ﾠ economics	
 ﾠ research	
 ﾠ programs	
 ﾠ show	
 ﾠ that	
 ﾠ
expectation	
 ﾠ formation	
 ﾠ is	
 ﾠ not	
 ﾠ as	
 ﾠ simple	
 ﾠ as	
 ﾠ described	
 ﾠ above.	
 ﾠ The	
 ﾠ insights	
 ﾠ of	
 ﾠ
behavioral	
 ﾠand	
 ﾠexperimental	
 ﾠeconomics	
 ﾠaround	
 ﾠrationality	
 ﾠand	
 ﾠinter	
 ﾠtemporal	
 ﾠ
choice	
 ﾠdiscounting	
 ﾠcan	
 ﾠand	
 ﾠshould	
 ﾠbe	
 ﾠmodeled	
 ﾠwithin	
 ﾠa	
 ﾠstock	
 ﾠflow	
 ﾠconsistent	
 ﾠ
framework.	
 ﾠ The	
 ﾠ key	
 ﾠ insights	
 ﾠ of	
 ﾠ computational	
 ﾠ economics,	
 ﾠ that	
 ﾠ heterogeneity	
 ﾠ
amongst	
 ﾠeconomic	
 ﾠagents	
 ﾠcan	
 ﾠlead	
 ﾠto	
 ﾠrealistic	
 ﾠmodeling	
 ﾠof	
 ﾠbehavior,	
 ﾠhas	
 ﾠalready	
 ﾠ
been	
 ﾠported	
 ﾠinto	
 ﾠstock	
 ﾠflow	
 ﾠconsistent	
 ﾠmodels	
 ﾠin	
 ﾠa	
 ﾠsmall	
 ﾠway	
 ﾠ(Kinsella,	
 ﾠGreiff,	
 ﾠ
and	
 ﾠNell,	
 ﾠ2011),	
 ﾠbut	
 ﾠmuch	
 ﾠwork	
 ﾠremains	
 ﾠto	
 ﾠbe	
 ﾠdone.	
 ﾠ	
 ﾠ
Much	
 ﾠ experimental	
 ﾠ work	
 ﾠ has	
 ﾠ been	
 ﾠ done	
 ﾠ on	
 ﾠ norm	
 ﾠ formation	
 ﾠ and	
 ﾠ
institutional	
 ﾠ specificity.	
 ﾠ The	
 ﾠ inclusion	
 ﾠ of	
 ﾠ explicit	
 ﾠ norm	
 ﾠ formation	
 ﾠ by	
 ﾠ agents	
 ﾠ
within	
 ﾠ stock	
 ﾠ flow	
 ﾠ consistent	
 ﾠ modeling	
 ﾠ might	
 ﾠ give	
 ﾠ us	
 ﾠ a	
 ﾠ better	
 ﾠ handle	
 ﾠ on	
 ﾠ why	
 ﾠ
financial	
 ﾠmarkets	
 ﾠreact	
 ﾠas	
 ﾠthey	
 ﾠdo,	
 ﾠand	
 ﾠwill	
 ﾠcertainly	
 ﾠgive	
 ﾠa	
 ﾠguide	
 ﾠto	
 ﾠstock	
 ﾠflow	
 ﾠ
norm	
 ﾠvalue	
 ﾠchoice.	
 ﾠ	
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 ﾠ
I	
 ﾠmentioned	
 ﾠabove	
 ﾠthat	
 ﾠprice	
 ﾠformation	
 ﾠis	
 ﾠnot	
 ﾠwell	
 ﾠhandled	
 ﾠin	
 ﾠthe	
 ﾠcurrent	
 ﾠ
versions	
 ﾠof	
 ﾠstock	
 ﾠflow	
 ﾠconsistent	
 ﾠmodels.	
 ﾠOne	
 ﾠeasy	
 ﾠroute	
 ﾠtowards	
 ﾠa	
 ﾠrealistic	
 ﾠprice	
 ﾠ
system	
 ﾠis	
 ﾠto	
 ﾠallow	
 ﾠprices	
 ﾠcan	
 ﾠenter	
 ﾠthrough	
 ﾠheterogeneous	
 ﾠactors	
 ﾠand	
 ﾠagents	
 ﾠ
interacting	
 ﾠindividually	
 ﾠwithin	
 ﾠsectors,	
 ﾠbut	
 ﾠaggregated	
 ﾠby	
 ﾠsector	
 ﾠinto	
 ﾠa	
 ﾠbalance	
 ﾠ
sheet	
 ﾠrepresentation.	
 ﾠThis	
 ﾠallows	
 ﾠfor	
 ﾠthe	
 ﾠsimulation	
 ﾠof	
 ﾠmulti-ﾭ‐sectoral	
 ﾠinflation,	
 ﾠ
deflation,	
 ﾠ and	
 ﾠ (I	
 ﾠ conjecture)	
 ﾠ even	
 ﾠ hyperinflation,	
 ﾠ all	
 ﾠ within	
 ﾠ an	
 ﾠ endogenous	
 ﾠ
money	
 ﾠframework.	
 ﾠ	
 ﾠ
	
 ﾠ
Data,	
 ﾠData,	
 ﾠDataaaaa	
 ﾠ
	
 ﾠ
Despite	
 ﾠthe	
 ﾠdeluge	
 ﾠof	
 ﾠmacroeconomic	
 ﾠdata,	
 ﾠreliable	
 ﾠhigh	
 ﾠfrequency	
 ﾠtime	
 ﾠseries	
 ﾠ
exist	
 ﾠfor	
 ﾠa	
 ﾠfraction	
 ﾠof	
 ﾠthe	
 ﾠworld’s	
 ﾠadvanced	
 ﾠeconomies.	
 ﾠFlow	
 ﾠof	
 ﾠfunds	
 ﾠaccounting,	
 ﾠ
which	
 ﾠwould	
 ﾠform	
 ﾠthe	
 ﾠcore	
 ﾠof	
 ﾠa	
 ﾠstock	
 ﾠflow	
 ﾠconsistent	
 ﾠdata	
 ﾠset,	
 ﾠexists	
 ﾠfor	
 ﾠan	
 ﾠeven	
 ﾠ
smaller	
 ﾠnumber	
 ﾠof	
 ﾠcountries	
 ﾠand	
 ﾠfor	
 ﾠa	
 ﾠmuch	
 ﾠshorter	
 ﾠtime	
 ﾠspan.	
 ﾠFor	
 ﾠexample,	
 ﾠ
Ireland	
 ﾠ began	
 ﾠ producing	
 ﾠ national	
 ﾠ income	
 ﾠ and	
 ﾠ product	
 ﾠ accounts	
 ﾠ in	
 ﾠ the	
 ﾠ mid	
 ﾠ
1950s,	
 ﾠbut	
 ﾠonly	
 ﾠbegan	
 ﾠflow	
 ﾠof	
 ﾠfunds	
 ﾠaccounting	
 ﾠin	
 ﾠ2002.	
 ﾠ	
 ﾠ
Macroeconomic	
 ﾠ modeling	
 ﾠ wants	
 ﾠ to	
 ﾠ observe	
 ﾠ cycles,	
 ﾠ and	
 ﾠ as	
 ﾠ Shalizi	
 ﾠ et	
 ﾠ al	
 ﾠ
have	
 ﾠobserved,	
 ﾠthere	
 ﾠhave	
 ﾠbeen	
 ﾠperhaps	
 ﾠonly	
 ﾠ7	
 ﾠor	
 ﾠ8	
 ﾠcomplete	
 ﾠbusiness	
 ﾠcycles	
 ﾠ
observed	
 ﾠsince	
 ﾠthe	
 ﾠ1940s,	
 ﾠgiving	
 ﾠa	
 ﾠvery	
 ﾠsmall	
 ﾠamount	
 ﾠof	
 ﾠtruly	
 ﾠaggregate	
 ﾠdata	
 ﾠto	
 ﾠ
work	
 ﾠwith.	
 ﾠOnly	
 ﾠtime	
 ﾠwill	
 ﾠproduce	
 ﾠmore	
 ﾠdata,	
 ﾠof	
 ﾠcourse,	
 ﾠbut	
 ﾠin	
 ﾠthe	
 ﾠmeantime	
 ﾠa	
 ﾠ
set	
 ﾠof	
 ﾠconventions	
 ﾠis	
 ﾠrequired	
 ﾠwhen	
 ﾠone	
 ﾠ‘fills	
 ﾠin	
 ﾠthe	
 ﾠblank’	
 ﾠfor	
 ﾠsome	
 ﾠtime	
 ﾠseries,	
 ﾠ
say	
 ﾠsales	
 ﾠdata	
 ﾠin	
 ﾠIreland	
 ﾠpre	
 ﾠ2002.	
 ﾠMoreover,	
 ﾠa	
 ﾠtranslation	
 ﾠfrom	
 ﾠinput-ﾭ‐output	
 ﾠ
tables	
 ﾠ to	
 ﾠ flow	
 ﾠ of	
 ﾠ funds	
 ﾠ tables	
 ﾠ will	
 ﾠ be	
 ﾠ quite	
 ﾠ difficult,	
 ﾠ so	
 ﾠ a	
 ﾠ standard	
 ﾠ way	
 ﾠ to	
 ﾠ
acknowledge	
 ﾠthese	
 ﾠdata	
 ﾠlimitations	
 ﾠin	
 ﾠorder	
 ﾠto	
 ﾠbe	
 ﾠable	
 ﾠto	
 ﾠevaluate	
 ﾠthe	
 ﾠmodels	
 ﾠ
correctly	
 ﾠis	
 ﾠvital.	
 ﾠ	
 ﾠ
Finally,	
 ﾠevery	
 ﾠdataset	
 ﾠand	
 ﾠevery	
 ﾠpiece	
 ﾠof	
 ﾠcode	
 ﾠshould	
 ﾠbe	
 ﾠplaced	
 ﾠonline	
 ﾠfor	
 ﾠ
replication,	
 ﾠrepetition,	
 ﾠand	
 ﾠlearning.	
 ﾠ	
 ﾠ
	
 ﾠ
Modeling	
 ﾠfinancial	
 ﾠinstability:	
 ﾠWise	
 ﾠto	
 ﾠthe	
 ﾠwords?	
 ﾠ
	
 ﾠ
INET	
 ﾠ was	
 ﾠ created	
 ﾠ because	
 ﾠ economics	
 ﾠ failed	
 ﾠ in	
 ﾠ its	
 ﾠ main	
 ﾠ task	
 ﾠ of	
 ﾠ preventing	
 ﾠ a	
 ﾠ
recurrence	
 ﾠ of	
 ﾠ the	
 ﾠ Great	
 ﾠ Depression.	
 ﾠ Stock	
 ﾠ flow	
 ﾠ consistent	
 ﾠ models	
 ﾠ have	
 ﾠ the	
 ﾠ	
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potential	
 ﾠto	
 ﾠsupport,	
 ﾠsupplant,	
 ﾠand	
 ﾠsubstitute	
 ﾠfor	
 ﾠthe	
 ﾠprevalent	
 ﾠmacroeconomic	
 ﾠ
modeling	
 ﾠ methodology.	
 ﾠ To	
 ﾠ do	
 ﾠ this	
 ﾠ modelers	
 ﾠ need	
 ﾠ more	
 ﾠ extensive	
 ﾠ training	
 ﾠ in	
 ﾠ
econometrics	
 ﾠand	
 ﾠdata	
 ﾠhandling,	
 ﾠto	
 ﾠbe	
 ﾠaware	
 ﾠof	
 ﾠstock	
 ﾠflow	
 ﾠmodels’	
 ﾠstrengths	
 ﾠand	
 ﾠ
weaknesses,	
 ﾠ and	
 ﾠ to	
 ﾠ accept	
 ﾠ a	
 ﾠ broad	
 ﾠ church	
 ﾠ of	
 ﾠ options	
 ﾠ when	
 ﾠ refining	
 ﾠ and	
 ﾠ
broadening	
 ﾠthe	
 ﾠapplication	
 ﾠof	
 ﾠthese	
 ﾠmodels	
 ﾠtheoretically	
 ﾠand	
 ﾠempirically.	
 ﾠStock	
 ﾠ
flow	
 ﾠ modeling	
 ﾠ can	
 ﾠ incorporate	
 ﾠ innovations	
 ﾠ from	
 ﾠ behavioral,	
 ﾠ experimental,	
 ﾠ
computable,	
 ﾠand	
 ﾠcomputational	
 ﾠeconomics,	
 ﾠas	
 ﾠwell	
 ﾠas	
 ﾠallowing	
 ﾠtheir	
 ﾠestimation	
 ﾠ
using	
 ﾠreal	
 ﾠworld	
 ﾠdata.	
 ﾠ	
 ﾠ
In	
 ﾠ 2011,	
 ﾠ Richard	
 ﾠ Barwell	
 ﾠ and	
 ﾠ Oliver	
 ﾠ Burrows	
 ﾠ of	
 ﾠ the	
 ﾠ Bank	
 ﾠ of	
 ﾠ England	
 ﾠ
produced	
 ﾠa	
 ﾠreport	
 ﾠlooking	
 ﾠat	
 ﾠbalance	
 ﾠsheets	
 ﾠin	
 ﾠthe	
 ﾠgreat	
 ﾠmoderation.	
 ﾠThey	
 ﾠfound	
 ﾠ
that	
 ﾠbalance	
 ﾠsheet	
 ﾠfragility	
 ﾠcontributed	
 ﾠto	
 ﾠoverall	
 ﾠfinancial	
 ﾠinstability,	
 ﾠthat	
 ﾠthe	
 ﾠ
other	
 ﾠmodels	
 ﾠof	
 ﾠthe	
 ﾠBank	
 ﾠof	
 ﾠEngland	
 ﾠdid	
 ﾠnot	
 ﾠpick	
 ﾠup	
 ﾠon,	
 ﾠand	
 ﾠtheir	
 ﾠwork	
 ﾠsuggests	
 ﾠ
that	
 ﾠthere	
 ﾠwere	
 ﾠlinkages	
 ﾠbetween	
 ﾠmany	
 ﾠof	
 ﾠthe	
 ﾠmacroeconomic	
 ﾠpuzzles	
 ﾠthe	
 ﾠGreat	
 ﾠ
Moderation	
 ﾠand	
 ﾠthe	
 ﾠbalance	
 ﾠsheet	
 ﾠdevelopments	
 ﾠthat	
 ﾠled	
 ﾠto	
 ﾠfinancial	
 ﾠinstability.	
 ﾠ
	
 ﾠ We	
 ﾠ are	
 ﾠ interested	
 ﾠ as	
 ﾠ macroeconomists	
 ﾠ in	
 ﾠ 2011	
 ﾠ in	
 ﾠ dealing	
 ﾠ with	
 ﾠ the	
 ﾠ
sources	
 ﾠof	
 ﾠfinancial	
 ﾠinstability.	
 ﾠThe	
 ﾠwork	
 ﾠof	
 ﾠBarwell	
 ﾠand	
 ﾠBurrows	
 ﾠ(2011)	
 ﾠshows	
 ﾠ
that,	
 ﾠat	
 ﾠleast	
 ﾠin	
 ﾠthe	
 ﾠcase	
 ﾠof	
 ﾠEngland,	
 ﾠthe	
 ﾠsources	
 ﾠof	
 ﾠinstability	
 ﾠwere	
 ﾠthe	
 ﾠbalance	
 ﾠ
sheets	
 ﾠof	
 ﾠfinancial	
 ﾠactors,	
 ﾠand	
 ﾠthe	
 ﾠlinkages	
 ﾠbetween	
 ﾠthem	
 ﾠand	
 ﾠthe	
 ﾠreal	
 ﾠeconomy’s	
 ﾠ
balance	
 ﾠsheets.	
 ﾠStock	
 ﾠflow	
 ﾠmodels	
 ﾠhave	
 ﾠthe	
 ﾠability	
 ﾠto	
 ﾠtrack	
 ﾠand	
 ﾠreact	
 ﾠto	
 ﾠthese	
 ﾠ
linkages,	
 ﾠ and	
 ﾠ so	
 ﾠ should	
 ﾠ be	
 ﾠ developed	
 ﾠ to	
 ﾠ give	
 ﾠ words	
 ﾠ to	
 ﾠ the	
 ﾠ wise.	
 ﾠ Of	
 ﾠ course,	
 ﾠ
whether	
 ﾠpolicy	
 ﾠmakers	
 ﾠare	
 ﾠwise	
 ﾠto	
 ﾠthe	
 ﾠwords	
 ﾠis	
 ﾠanother’s	
 ﾠday’s	
 ﾠwork.	
 ﾠ	
 ﾠ	
 ﾠ
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